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ENGINEERING  SOILS  MAP 

OF 
WAYNE  COUNTY,  INDIANA 


INTRODUCTION 

The  engineering  soils  map  of  Wayne  County,  Indiana  that  accompanies  this 
report  was  prepared  by  airphoto  interpretation  techniques  using  accepted  principles  of 
observation  and  inference.  The  7-inch  x  9-inch  aerial  photographs  used  in  this  study 
were  taken  in  the  summer  of  1940  for  the  United  States  Department  of  Agriculture.  The 
airphotos  have  an  approximate  scale  of  1:20,000,  and  the  attached  Engineering  Soil  Map 
was  prepared  at  a  scale  ratio  of  1:63,360  (1  inch  =  1  mile). 

Standard  symbols  were  developed  by  the  staff  of  the  Airphoto  Interpretation 
Laboratory  of  the  School  of  Civil  Engineering  at  Purdue  University,  and  they  were 
employed  to  delineate  landform-parent  material  associations  and  soil  textures. 
Extensive  use  was  made  of  the  Agricultural  Soil  Survey  of  Wayne  County  published  in 
1987  (1).  It  was  particularly  useful  as  a  cross-reference  to  check  soil  boundaries,  and  to 
locate  gravel  pits  and  ponds  that  were  not  present  on  the  1940  aerial  photographs. 

The  text  of  this  report  supplements  the  Engineering  Soil  Map.  It  includes  general 
descriptions  of  the  study  area,  and  the  different  landform-parent  material  regions. 
Engineering  considerations  associated  with  each  region  are  also  briefly  addressed. 

The  map  and  report  are  part  of  a  continuing  effort  to  complete  a  comprehensive 
soil  survey  for  the  state  of  Indiana.  Included  on  the  map  is  a  set  of  subsurface  soil 
profiles  that  illustrate  the  approximate  variation  of  the  soils  in  each  landform-parent 
material  area.     The  profiles  were  constructed  from  information  obtained  from 


agricultural  literature  and  from  boring  data  collected  from  roadway  and  bridge  site 
investigations  (33-48)1.  Boring  locations  are  shown  on  the  map.  Appendix  A  contains  a 
summary  of  boring  data  and  classification  test  results  for  these  locations.  The  physical, 
chemical,  and  engineering  index  properties  of  these  soils  are  included  in  Appendices  B 
and  C.  Lastly,  useful  correlations  for  estimating  soil  properties  are  collected  in 
Appendix  E. 


lumbers  in  parentheses  refer  to  list  of  references. 
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DESCRIPTION  OF  THE  AREA 

GENERAL 

Wayne  County  is  located  centrally  along  the  eastern  border  of  the  State  of 
Indiana  as  illustrated  in  Figure  1.  The  county  was  established  in  1810  and  named  after 
General  Anthony  Wayne,  an  American  Revolutionary  hero.  He  was  known  for  his 
victories  over  the  Indians,  especially  for  the  Battle  of  Fallen  Timbers  near  Toledo  in 
1794  (2).  The  county  is  bordered  by  the  State  of  Ohio  on  the  east,  by  Union  and  Fayette 
Counties  on  the  south,  by  Henry  County  on  the  west,  and  by  Randolph  County  on  the 
north.  The  county  government  is  located  at  Richmond,  which  is  about  68  miles  east  of 
Indianapolis.  The  county  is  about  22  miles  wide  (east-west)  by  20  miles  long  (north- 
south),  and  consists  of  an  area  of  258,682  areas,  or  404  square  miles  (1). 

Wayne  County  is  served  by  4  railroads  and  a  public  airport.  The  airport  is 
located  south  of  Richmond,  near  Boston.  The  county  also  has  about  23  miles  of 
interstate  highways,  130  miles  of  other  federal  highways  and  state  highways,  and  768 
miles  of  county  roads  (1).  The  U.S.  Highway  27  and  Indiana  Highways  1  and  227  are 
the  major  roads  in  north-south  direction,  whereas  Indiana  Highways  38  and  U.S. 
Highways  35,  40  and  70  are  in  east-west  direction.  Most  of  the  public  roads  in  the 
county  are  paved  (1). 

The  population  of  Wayne  County  was  about  76,000  in  1980.  The  population 
density  was  188  people  per  square  mile.  Richmond,  the  county  seat,  has  a  population  of 
about  41,000.  A  population  summary  of  the  important  cities  and  towns  in  the  county  is 
given  in  Table  1. 

Farming  is  the  leading  enterprise  inthe  county.  Cash  grain  and  livestock  are  the 
major  products.  Corn,  soybean,  and  wheat  are  the  major  crops.  The  major  kinds  of 
livestock  are  hogs,  beef  cattle,  and  dairy  cows  (1).  Approximately  90  %  of  the  acreage  in 
the  county  is  farmland.  From  1958  to  1975,  the  acreage  used  under  urban  development 
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FIGURE   1.        LOCATION  MAP  OF  WAYNE  COUNTY 
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Table  1.    Population  Summary  of  Wayne  County  (  3  ) 


Population 

Population  Change 
(1970-1980) 

City-Town 

1980 
Census 

1970 
Census 

Difference 

%  Change 

Boston 

189 

210 

-21 

-10.00 

Cambridge  City 

2407 

2481 

-74 

-2.98 

Certerville 

2284 

2380 

-96 

-4.03 

Dublin 

979 

1021 

-42 

-4.11 

East  Germantown 

438 

447 

-9 

-2.01 

Economy 

237 

285 

-48 

-16.84 

Fountain  City 

839 

852 

-13 

-1.53 

Greensfork 

426 

444 

-18 

-4.05 

Hagerstown 

1950 

2059 

-109 

-5.29 

Milton 

729 

694 

35 

5.04 

ML  Auburn 

192 

157 

35 

22.29 

Richmond 

41349 

43999 

-2650 

-6.02        i 

Spring  Grove 

469 

437 

32 

7.32 

Whitewater 

107 

111 

-4        ! 

-3.60 

Urban  Areas 

52595 

55577 

-2982 

-5.37 

Rural  Areas 

23463 

23532 

-69 

-0.29 

County  Total 

76058 

79109 

-3051 

-3.86 

increased  by  1  %.    In  1982,  the  county  had  approximately  47,000  acres  of  urban  and 
built-up  land  (1). 

CLIMATE 

Wayne  County  is  cold  in  winter  but  quite  hot  in  summer  (1).  Table  2  and  3  give 
data  on  temperature  and  precipitation  for  this  area  as  recorded  at  Richmond  and 
Cambridge  City,  Indiana,  respectively.  In  summer  the  average  temperature  is  71 
degrees  F,  whereas  in  winter  is  28  degrees.  The  highest  and  lowest  temperature 
recorded  in  Wayne  County  are  102  degrees  in  1952  and  -28  degrees  in  1963,  respectively 
(1).  The  annual  precipitation  is  about  39.3  inches,  and  55  percent  of  this  usually  falls  in 
April  through  September.  Thunderstorms  occur  on  about  45  days  each  year  (1).  The 
heaviest  1-day  rain  fall  recorded  was  4.19  inches  at  Cambridge  City  on  July  20, 1969  (1). 

Average  seasonal  snowfall  is  about  23  inches.  On  the  average,  16  days  of  the 
year  have  at  least  1  inch  of  snow  on  the  ground.  The  average  relative  humidity  is  about 
60  percent  in  mid-afternoon,  and  85  percent  at  dawn.  The  prevailing  wind  is  from  the 
southwest  with  the  highest  average  wind  speed,  11  miles  per  hour,  occurring  in  the 
winter  (1). 

DRAINAGE  FEATURES 

The  county  is  drained  by  2  major  river  systems.  The  eastern  third  of  the  county  is 
drained  by  the  East  Fork  of  Whitewater  River  System,  whereas  the  western  two-thirds 
of  the  county  is  drained  by  the  West  Fork  of  Whitewater  River  and  its  tributaries  such  as 
Martindale  Creek,  Greens  Fork,  Nolands  Fork.  Both  river  systems  belong  to 
Whitewater  River  System  with  a  general  drainage  trend  to  the  southwest.  The  drainage 
features  of  Wayne  County  are  shown  in  Figure  2. 


Table  2.    Climatological  Summary  for  Wayne  County  (  4  ) 
Temperature  in  °F  ;      Precipitation  in  inches 

Monthly  statistics  at  Richmond 

Jan  Feb  Mar  Apr  May  Jun  Jul  Aug  Sep  Oct  Nov  Dec 

1978  TMAX  24.7  26.9  43.3  62.0  69.1  81.3  82.9  81.8  80.2  61.7  53.5  41.1 
TMIN  6.6  2.6  23.8  37.1  48.5  57.8  61.4  60.4  54.9  37  c.  33.6  25.0 
PREC  3.75  0.24  2.24  3.57  4.84  4.05  3.32  5.38  1.95  86  2.26  5.58 
SNOW  27.7  2.4  3.8  0.0  0.0  0.0  0.0  0.0  C  0.0  0.0  0.3 

1979  TMAX  26.6  27.6  52.7  58.1  72.0  80.9  81.5  79.8  76.4  62.8  51.0  42.8 
TMIN  10.3  6.3  32.4  36.6  47. C  55.1  61.7  61.3  52 . S  41.9  32.5  25.6 
PREC  2.67  2.76  1.90  3.82  3.49  4. 3910. 45  8.95  2.74  2.53  5.32  2.49 
SNOW  16.1  16.7  0.0  0.0  0.C  0.0  0.0  0.0  0.0  0.0  0.0  0.0 

1980  TMAX  34.9  31.9  45.0  59.2  ~Z  9  79.5  86.9  85.9  79.8  60.7  48.7  39.2 
TMIN  20.8  14.4  26.8  37.2  49  1  55.0  64.8  65.3  54.7  38.1  30.2  23.1 
PREC  1.76  1.65  4.55  2.49  5.57  6.52  3.51  6.57  1.54  2.26  1.43  1.17 
SNOW  4.3  8.4  1.6  0.1  0.0  0.0  0.0  0.0  0.0  0.0  5.6  2.6 

1981  TMAX  31  c  -3.8  48.6  66.3  68.4  82.5  E2.6  81.8  73.4  63.1  52.9  35.5 
TMIN  13. S  22.3  27.7  42.6  47.2  60.1  63  2  59.9  51.5  39.8  31.7  20.3 
PREC  0.18  3.11  1.87  4.96  7.00  2.93  5.34  3.29  1.57  2.72  1.99  3.55 
SNOW  1.8  1.1  1.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.3  11.1 

1982  TMAX  30.0  34.8  50.0  58.0  79.0  76.9  66.0  80.7  75.2  67.0  52.6  47.0 
TMIN  8.3  17.2  27.8  34.1  53.3  52.9  62.0  57.4  52.1  43.2  34.2  32.1 
PREC  6.03  2.46  5.12  1.93  4.04  3.30  1.09  6.47  1.27  1.03  4.54  4.05 
SNOW  5.9  7.2  2.5  3.1  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0 

1983  TMAX  36.6  -3.8  52.4  56.5  68.0  83.3  89.3  89.3  80.1  64.3  52.9  29.3 
TMIN  22.4  24.0  32.0  36.6  45.1  57.1  63.5  63.7  52.1  44.3  34.4  14.6 
PREC  1.90  0.68  1.92  3.85  3.91  3.71  1.48  1.71  1.43  6.27  4.88  2.83 
SNOW  2.8   1.6   2.4  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  5.7 

1984  TMAX  29.9  46.0  40.5  58.7  68.6  85.7  81.7  83.6  73.7  69.0  50.0  48.0 
TMIN  14.-  26.9  22.9  39.2  46.4  61.1  58.0  61.0  52.1  50.6  30.7  29.8 
PREC  1.20  2.28  2.66  4.59  4.48  2.36  3.10  2.71  6.45  4.46  3.17  4.62 
SNOW  5.6  12.6   7.4  0.0  0.0  0.0  0.0  0.0  0.0  0.0  2.7  3.0 

1985  TMAX  27.7  34.9  54.1  68.6  74.5  77.9  83.8  80.7  79.3  67.4  53. S  32.8 
TMIN  12.8  13.1  32.2  42.6  50.7  56.0  61.0  59.8  51.7  45.8  39.4  14.2 
PREC  1.15  2.49  5.95  1.52  5.41  3.44  5.18  2.04  0.74  2.63  8.92  2.54 
SNOW  7.2  10.7   0.1  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  2.3 

1986  TMAX  37.5  39.0  53.8  65.6  73.5  81.1  85.8  81.3  79.2  63.7  46.4  38.7 
TMIN  19.8  23.7  31.3  40.9  53.3  60.7  64.8  58.1  58.0  45.7  32.4  26.4 
PREC  1.44  5.73  2.55  3.74  2.70  4.45  4.80  2.63  4.70  8.66  3.06  1.64 
SNOW  5.5  11.5  0.3  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0 

1987  TMAX  33.8  42.2  54.2  62.0  79.7  81.1  85.8  81.3  79.1  59.6  55.7  40.9 
TMIN  21.0  24.6  31.3  39.7  53.4  60.7  64.8  58.1  52.4  34.4  35.6  27.8 
PREC  1.02  1.15  1.74  2.71  4.19  4.45  4.80  2.63  0.62  1.35  2.69  3.11 
SNOW  2.3  2.4  0.0  0.0  0.0  0.0  CO  0.0  0.0  0.0  0.0 

1988  TMAX  33.6  35.2  49.7  63.3  77  -  84.3  88.6  87.3  76.1  56.7  51.8  39.2 
TMIN  15.4  17.0  30.1  36.7  48.9  54.5  63.7  63.9  52.9  34.1  33.4  20.8 
PREC  1.46  3.94  2.84  3.00  1.08  1.09  3.41  2.27  2.50  2.55  5.08  2.08 
SNOW  0.6  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.1  2.8 
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Table  3.    Twenty  Four  Year  Normal  Climate  Data  (  1  ) 
(  Recorded  in  the  period  1951-74  at  Cambridge  City,  Indiana  ) 


For  The  Period  1951-74 

Temperature  (F} 

Average 
Precipitation 

MONTH 

Average  daily 
maximum 

Average  daily 
Minimum 

Average 

(inches) 

January 

35.4 

16.1 

25.7 

2.65 

February 

38.6 

18.8 

28.7 

2.38 

March 

48.0 

26.9 

37.5 

3.41 

April 

61.9 

38.2 

50.1 

4.08 

May 

72.4 

47.7 

60.1 

4.44 

June 

81.7 

56.7 

69.2 

4.08 

July 

85.5 

60.1 

72.8 

4.02 

August 

84.5 

57.6 

71.0 

2.78 

September 

78.7 

50.6 

64.7 

2.88 

October 

67.1 

39.0 

53.1 

2.37 

November 

50.9 

30.1 

40.5 

3.27 

December 

39.1 

21.2 

30.2 

2.94 

Annual 

62.0 

38.6 

50.3 

.... 
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FIGURE  2.      DRAINAGE  MAP  OF  WAYNE  COUNTY  (  5    ) 
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WATER  SUPPLY 

Wayne  County  lies  entirely  within  the  Whitewater  River  watershed  (Figure  3). 
No  large  lakes  exist  in  the  county,  but  ponds  of  various  origins  can  be  seen  in  some 
parts  of  the  county  (5). 

The  major  water  resource  in  Wayne  County  is  groundwater  (1).  Wayne  County 
is  situated  in  the  Southern  Till  Plain  Section  except  the  southeastern  corner,  which  is  in 
Ordovician  Limestones  and  Shales  Section  (Figure  4). 

The  major  aquifers  in  the  Wayne  County  are  the  deep  deposits  of  sand  and 
gravel,  the  seams  of  sand  and  gravel  in  the  glacial  drift,  and  the  sand  and  gravel 
overlying  the  limestone  of  Ordovician  age.  These  aquifers  are  highly  variable  in  depth 
and  lateral  extent.  In  a  few  localities  where  glacial  drift  is  too  thin  such  as  the  area 
south  of  Richmond,  groundwater  supply  has  been  inadequate.  The  surface  water 
resources  are  limited  in  Wayne  County.  The  only  major  source  of  surface  water  is 
Middlefork  Reservoir  (5).  The  town  of  Richmond  obtained  50  percent  of  its  water 
supply  from  this  reservoir.  The  water  use  summary  for  Wayne  County  is  shown  in 
Table  4. 

PHYSIOGRAPHY 

The  State  of  Indiana  can  be  divided  into  two  areas.  The  northern  potion,  covered 
by  glacial  drift,  belongs  to  the  great  Central  Lowland  province,  whereas  the  unglaciated 
southern  section  belongs  to  the  Low  Plateau  province.  The  central  Lowland  province  in 
Indiana  can  be  further  subdivided  into  two  portions.  The  northern  section,  including 
Northern  Moraine  and  Lake  Region,  is  characterized  by  lakes  and  lake-bed  deposits, 
whereas  the  southern  portion  (Tipton  Till  Plain)  consists  of  level  or  undulating  deposits 
of  drift  without  lakes  or  appreciable  stream  dissection  (8).  The  northern  part  of  Wayne 
County  is  located  in  the  Tipton  Till  Plain,  whereas  the  southern  part  is  in  the  Dearborn 
Upland  physiographic  region  (Figure  5). 
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FIGURE  3.    MAJOR  WATERSHEDS  OF  INDIANA   (    6    ) 


-12- 


<        UJ 

z    u 

<    z 

5    £ 

o. 

z 

cr      _i 

M 

<r     < 

°     ^ 
z    o 


\ 


AMO     WO*J 


BSB 


INC     SiCTIC 


PiF^ 


NC 


.*'' 


p^Ta 


*TMt*N     TILL 


PLAIN     SECTION 


N 


r 


E3OTC     J- 


FIGURE  4.    GROUNDWATER  SECTIONS  OF  INDIANA  (    6    ) 
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Table  4.    Water  Use  Summary  for  Wayne  County  (  7  ) 
(  1989  usage  in  millions  of  gallons  ) 


MONTH 

SOURCE 

Ground 

Surface 

Total 

January 

151.64 

231.24 

382.88 

February 

148.26 

217.47 

365.73 

March 

143.66 

265.3 1 

408.98 

April 

173.44 

249.21 

422.66 

May 

162.47 

278.31 

4^    79 

June 

160.59 

291.09 

451.68 

July 

135.43 

299.75 

435.18 

August 

154.29 

305.09 

459.38 

September 

140.34 

270.45 

410.79 

October 

146.38 

260.93 

407.31 

November 

137.29 

251  95 

389.24 

December 

140.61 

265.86 

406.46 

; 

1794.40      ■ 

3186.68 

4981.08 

■14- 


i  MICHIGAN 

MICM'GJ* 


EXPLANATION 


fc* 


Normtrn  Moron*  and  LOM  Rtqion 


□ 

TipioM  Till  Pioin 


gimTin  *T '  l*o«*  woe  *  T   jhuicnI 


&rOrBor«  UPIOM  O     j  '  [JCA«koJ~ J  ..^__L__._J 

M«*cotoigc»  Rtq«nai  Slop*  z     I      "**"*"      1^       ^  >-  -^^Toi?  "1  I  |  I 

ScotHOurg  lowom  i  J'  • "  |  _  ]  i 

If     /  |  —     '     (rovmim  fiowT60iil»-3  ■     ,         < 

lZJ  pi       I         p****- , 

Mormon  uoiom 

B 

hhicrwii  Ptem 


Ciwloni  Uptond 


MDOOI/t  l„,li— w  wl 


•o      o      ro     so     so     «o  Miles 
1,1         ■         ' 


FIGURE  5.    PHYSIOGRAPHIC  UNITS  AND  GLACIAL  BOUNDARIES  IN  INDIANA  (  9  ) 
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The  Tipton  Till  Plain,  extending  across  the  central  potion  of  the  state  from  east  to 
west,  has  more  or  less  uniform  topography  compared  with  rugged  and  weathered 
southern  Indiana.  Since  the  region  is  monotonously  flat,  those  rivers  present  are  on  low 
gradient.  Only  an  occasional  break  in  topography  can  be  seen  resulting  from  small 
moraines  (8). 

In  contrast  to  Tipton  Till  Plain,  the  Dearborn  Upland  has  semi-rugged  terrain. 
Thus,  highway  construction  is  difficult  due  to  the  necessity  of  making  deep  cuts  and 
high  fills.  The  Dearborn  Upland  is  also  a  dissected  plain  with  shales  as  major  bedrock 
material.  Steep  slopes  are  rot  unusual.  Fluvial  drift  of  glacial  origin  can  be  seen  along 
the  Whitewater  River  (8). 

TOPOGRAPHY 

The  ?e-ner?J  topography  of  Wayne  County  is  shown  in  Figure  6.  The  county  has 
a  variety  of  Ian.,  c  rms.  The  East  Fork  of  Whitewater  River  f!  -vs  through  a  deep, 
narrow,  rocky  gorge  at  Richmond,  whereas  the  stream  valleys  in  the  western  part  of  the 
county  are  shallow  (5).  The  land  surface  is  dissected  by  the  valleys  of  the  two  forks  of 
the  Whitewater  River  and  their  tributaries.  The  average  altitude  of  the  county  is  over 
1000  feet.  The  highest  altitude  reaches  1257  feet  above  sea  level,  which  is  an  area  of 
Franklin  Township  about  1.5  miles  northwest  of  Bethel.  The  lowest  point  is  800  feet 
above  sea  level.  It  is  along  the  Whitewater  River  and  Pottershop  Road,  in  Abington 
Township  (1).  The  maximum  local  relief  is  about  150  feet  (5). 
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FIGURE  6  .     TOPOGRAPHIC  MAP  OF  WAYNE  COUNTY  (  10  ) 
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GEOLOGY  OF  WAYNE  COUNTY 

Wayne  County  was  completely  glaciated  and  covered  by  glacial  deposits  left  by 
the  continental  ice  sheets.  The  bedrock  is  composed  primary  of  dolomite,  limestone, 
and  shale,  Ordovirian  to  Silurian  in  age  (Figure  7). 

STRUCTURAL  GLOLOGY 

Wayne  County  lies  on  the  crestal  area  of  the  Cincinnati  Arch,  which  is  a  broad 
and  platformlike  anticline.  This  broad  crestal  feature,  tending  northwestward  to  Lake 
County  from  east-central  Indiana,  has  breadths  of  a  few  scores  of  miles  (12).  The 
regional  dip  is  low  or  indeterminate,  whereas  it  is  35  feet  or  more  per  mile  on  the  flanks 
of  the  arch  (12).  The  Cincinnati  Arch  along  with  two  adjacent  large  structural 
depressions,  the  Michigan  Basin  to  the  north  and  the  Illinois  Basin  to  the  southwest, 
have  a  major  influence  on  the  outcrop  pattern  of  Silurian  formations  (12-14). 

GLACIAL  GEOLOGY 

All  Wayne  County  was  glaciated.  The  advance  of  ice  covered  Wayne  County  in 
the  glacial  age,  and  left  a  series  of  moraines  behind  as  it  retreated.  The  glacial  deposits 
are  Wisconsin  in  age.  The  present  day  thickness  of  these  deposits  ranges  from  a  few  feet 
to  over  200  feet  in  the  county.  Wayne  County  is  crossed  by  several  morainic  systems 
such  as  Bloomington  Morainic  System,  Hartwell  Morainic  System,  and  Shelby ville 
Morainic  System.  They  cover  the  northern  a;      vestern  p.        >f  the  county  (15-17). 

BEDROCK  GEOLOGY 

The  bedrock  in  Wayne  County  is  Ordovician  in  age  except  the  northeastern  and 
southeastern  parts  of  the  county,  which  consists  of  strata  of  Silurian  age.  Figure  8  is  a 
map  of  bedrock  geology  of  Indiana.  The  map  of  bedrock  geology  of  Wayne  County  is 
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FIGURE  8.    BEDROCK  GEOLOGY  OF  INDIANA  (18   ) 
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already  shown  in  Figure  7.  The  figure  illustrates  the  disposition  of  the  bedrock  units  as 
they  would  appear  today  if  there  were  no  unconsolidated  deposits  present  to  cover 
them.  Surface  outcrops  of  limestone  are  encountered  near  Richmond  and  several  other 
places  in  the  southern  part  of  the  county. 

The  Ordovician  rocks  in  Wayne  County  can  be  subdivided  into  Whitewater 
Formation  and  Dillsboro  Formation.  The  lower  rocks,  Dillsboro  Formation,  is  a 
sequence  of  highly  fossiliferous  argillaceous  limestones  and  calcareous  shales  (19).  The 
argillaceous  limestones  and  calcareous  shale  are  about  equal  in  thickness  in  its 
designated  type  area,  which  is  in  southwestern  Dearborn  County  and  east-central 
Ripley  County  near  Dillsboro.  More  shale  is  found  to  the  northward,  and  more 
limestone  to  the  southward  (19).  The  overall  thickness  of  the  formation  is  about  400 
feet,  and  it  is  overlain  by  the  Whitewater  Formation. 

The  Whitewater  Formation  was  named  for  outcrops  of  bluish-gray  rubbly 
limestone  and  interbedded  calcareous  shale  along  the  Whitewater  River  at  Richmond 
(19).  The  thickness  is  about  100  feet  at  Richmond,  and  decreases  to  the  southward. 
Usually  the  formation  has  higher  content  of  limestone  than  the  underlying  Dillsboro 
Formation  (19).  A  unit  of  Dolomitic  mudstone  is  now  recognized  at  the  base  of  the 
formation. 

The  boundary  between  Ordovician  and  Silurian  rocks  is  usually  difficult  to  be 
recognized  although  marked  by  an  unconformity  (12).  Near  the  base  of  the  Silurian 
rocks  is  Brassfield  Limestone.  It  is  a  medium  to  coarse-grained  fossiliferous  limestone 
containing  small  amount  of  fine-grained  dolomite  in  most  places  (19).  The  color  of  the 
Brassfield  limestone  varies  from  a  pink,  salmon  colored  brownish  red,  to  a  mottled  blue, 
or  green  gray.  (20).  For  example,  near  Richmond  the  color  is  nearly  white  at  the  base 
and  dark  gray  with  yellow  grains  at  the  top  (19).  Another  example,  the  color  at  Elkhorn 
Falls,  south  of  Richmond  is  bluish  or  greenish  gray  at  the  base  and  salmon  or  brownish 
red  at  the  top  (20).  The  thickness  of  Brassfield  Formation  is  usually  less  than  4  feet  at 
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the  exposures,  but  maximum  thickness  can  achieve  14  feet  along  the  outcrop  belt,  and 
20  feet  in  the  subsurface. 

The  Cataract  Formation,  recognized  only  in  northeast  Indiana,  overlies  the 
Brassfield  Limestone.  Lithologically,  the  Cataract  Formation  can  be  divided  into  three 
members.  However,  the  three  members  can  not  be  recognized  south  of  Adams  County 
(19).  Where  it  is  undivided,  the  Cataract  Formation  is  generally  a  gray  or  tannish  gray 
dolomite. 

Overlying  the  Cataract  Dolomite  is  Salamonie  Dolomite.  In  northern  Indiana,  the 
Salamonie  Dolomite  has  a  vertical  cutoff  boundary  with  the  upper  part  of  the  Cataract 
Dolomite,  so  that  the  lower  Salamonie  rocks  in  northwestern  Indiana  are  equivalent  to 
the  upper  Cataract  rocks  of  northeastern  Indiana  (19).  There  are  two  principal 
lithologies  of  Salamonie  Dolomite.  The  lower  rocks  consist  of  fine-grained  argillaceous 
limestone  dolomite,  and  dolomitic  limestone,  whereas  the  upper  rocks  consist  of 
whitish  coarser-grained  bioclastic  vuggy  dolomite  (19).  Color  is  varial  In  the  areas 
where  the  Salamonie  Dolon;ite  is  exposed  at  the  bedrock  surface,  it  i  sually  light- 
colored  (12).  One  of  the  principal  reference  sections  is  located  at  the  Meshberger  Bros. 
Stone  Corp.  quarry  near  Ridgeville  of  Wayne  County. 

The  bedrock  topography  of  Wayne  County  is  shown  in  Figure  9.  The  lowest 
bedrock  altitude  exists  in  the  western  part  of  the  county,  which  corresponds  to  the  West 
Fork  of  Whitewater  River.  The  valley  has  been  filled  with  Wisconsin  glacial  outwash 
and  Recent  stream  alluvium. 

PLEISTOCENE  GEOLOGY 

The  Pleistocene  sediments  in  Indiana  are  of  continental  origin  rather  than  marine 
origin.  Therefore,  they  are  less  homogeneous  and  continuous.  The  unconsolidated 
deposits  encountered  in  Wayne  County  are  illustrated  in  Figure  10.  These  sediments 
are  of  Wisconsinan  and  Recent  stages. 
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FIGURE   9.     BEDROCK  TOPOGRAPHY  OF  WAYNE  COUNTY  (  21) 
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FIGURE  10.    UNCONSOLIDATED  DEPOSITS  OF  WAYNE  COUNTY  (22) 


-24- 


EXPLANATION 


Recent 


Silt,  Sand  and  Gravel  -  Mostly  Alluvium, 
Martinsville  Formation 


Recent  and 
Wisconsinan 


Muck,  Peat  and  Marl  -  Paludal  and  Lacustrine  Deposits, 
Martinsville  Formation 


Wisconsinan 


Gravel,  Sand  and  Silt  Valley  -  Train  Deposits; 
Outwash  Facies  of  Atherton  Formation 


-Z-Z-lP]     Gravel,  Sand  and  Silt, 

Outwash  Plain  Deposits  of  Atherton  Formation 


Gravel,  Sand  and  Silt, 
Kame  and  Esker  Facies  of  Trafalgar  Formation 

Till  -  Mainly  Ground  Moraine  of  Trafalgar  Formation 


H'  '•  *  j  1     Till  -  Mainly  End  Moraine  of  Trafalgar  Formation 


ISS^vl      Exposed  Bedrock 


FIGURE  10.    UNCONSOLIDATED  DEPOSITS  OF  WAYNE  COUNTY  (  22) 

(CONTINUED) 


-25- 

The  glaciai  drift  of  Wisconsin  age  is  present  at  the  surface  throughout  Wayne 
County  except  in  most  river  valleys  where  it  is  overlain  by  Recent  alluvium.  Those 
materials  deposits  by  earlier  glaciers  are  not  distinguishable  at  the  surface  now.  The 
relationships  between  unconsolidated  deposits  are  shown  in  Figure  11. 

As  noted  earlier,  the  result  of  Wisconsinan  glaciation  is  mainly  a  series  of  ground 
moraines  and  ridge  moraines  in  Wayne  County.  Tills  of  the  Trafalgar  Formation  are 
most  common.  They  are  primarily  calcareous  conglomeratic  mudstones.  Lenses  of  silt, 
sand,  and  gravel  are  also  present  in  the  Formation  (24). 

The  Trafalgar  Formation  is  overlain  by  the  Atherton  Formation.  The  Atherton 
Formation  is  a  deposit  of  gravel,  sand,  silt,  and  clay  derived  from  glacial  outwash.  Four 
fades  are  identifiable  as  Atherton  Formation. 

The  youngest  sediment  in  Wayne  County  is  the  Martinsville  Formation.  It  is 
deposited  by  the  modern  streams,  small  lakes  and  sloughs.  Silt,  sands,  and  gravels  are 
most  commonly  found.  The  Martinsville  Formation  includes  two  facies.  One  is 
associated  with  flood  plain  deposition  and  referred  as  Alluvial  facies,  the  other  is 
essentially  formed  in  still  water  and  named  Paludal  facies  (24).  The  Alluvial  facies 
contains  silt,  sand,  and  gravel,  and  the  Paludal  is  rich  in  organic  matter.  The  Paludal 
facies  is  also  highly  fossiliferous.  Peat  in  the  Martinsville  Formation,  containing 
abundant  plant  remains  but  rare  mollusks,  exist  in  a  few  locations. 

The  thickness  of  unconsolidate^  deposits  is  shown  in  Figure  12. 
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FIGURE  12.    THICKNESS  OF  UNCONSOLIDATED  DEPOSITS 
IN  WAYNE  COUNTY  (  23) 
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LANDFORM-PARENT  MATERIAL  REGIONS 

The  soils  of  Wayne  County  are  primarily  from  unconsolidated  sediments.  These 
soils  are  mapped  into  four  groups  and  associated  subgroups  for  the  engineering 
purpose.  The  four  parent  material  units  are  glacial  drift,  glacial-fluvial  drift,  fluvial 
drift,  and  cumulose  drift. 

Each  of  the  landform-parent  material  regions  is  characteristically  identified  by  its 
surface  texture,  overall  extent,  and  soil  profiles.  Available  boring  log  data  are  collected 
in  Appendix  A.  Classifications  of  the  soils  according  to  the  American  Association  of 
State  Highway  and  Transportation  Officials  (AASHTO)  system  are  given  along  with  the 
textures  in  terms  of  the  designation  adopted  by  the  U.S.  Department  of  Agriculture.  In 
addition,  the  physical,  chemical  and  engineering  properties  of  the  soils  are  summarized 
in  Appendices  B  and  C.  Finally,  Appendix  E  provides  correlation  charts  and  formulas 
for  estimating  soil  properties  based  on  their  index  parameters  such  as  plasticity  index 
and  liquidity  index. 

The  engineering  considerations  for  each  parent  material  unit  are  discussed  here. 
For  specific  and  detailed  information,  the  reader  should  consult  the  boring  reports  listed 
in  the  references.  This  report  only  provides  general  information,  and  is  not  intended  to 
replace  site  investigation  for  any  engineering  project. 

GLACIAL  DRIFT 

The  majority  of  the  area  in  Wayne  County  is  covered  by  glacial  drift.  The  ridge 
moraine  and  ground  moraine  are  the  two  parts  of  the  glacial  drift.  Both  of  them 
composed  of  soils  with  broad  range  of  grain  sizes. 
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Ground  Moraine 

Ground  moraine,  a  poorly  sorted  mixture  of  gravel,  sand,  silt,  and  clay,  occupies 
the  second  largest  portion  of  the  county.  These  sediments  are  deposited  by 
Wisconsinan  glaciers.  The  surface  is  level  to  gentle  rolling,  sometimes  broken  by  river 
courses  or  low  knolls.  Moraine  is  likely  to  be  poorly  drained  because  of  relatively  flat 
topography.  Therefore,  depressions  where  organic  topsoils  accumulated  can  be  found 
on  both  ground  moraine  and  'ge  moraine  (25-28).  C-type  gullies  and  V-type  gullies 
can  be  found.  The  former  is  an  indication  of  soils  rich  in  clay  or  silty  clay,  whereas  the 
latter  is  common  in  coarsed-grained  soils  such  as  sand  and  gravel. 

The  general  soil  profile  in  ground  moraine  usually  consists  of  clay,  clay  loam,  or 
sandy  loam,  underlain  by  subsurface  soils  of  clay  loam,  sandy  loam  or  sand.  Among 
these  soils,  the  thickness  of  clay,  sandy  loam,  and  clay  loam  may  be  as  large  as  9  feet. 

Boring  numbers  34-64,  292-312  are  located  in  ground  moraine. 

Ridge  Moraine 

Ridge  (end )  moraine  covers  the  largest  area  of  Wayne  County.  Its  texture  is  very 
similar  to  ground  t  aine,  a  poorly  sorted  mixture  of  gravel  and  sand  in  a  silt  and  clay 
matrix,  thus  making  it  difficult  to  distinguish  between  ridge  moraine  and  ground 
moraine.  Usually,  the  boundary  is  defined  by  a  topographic  break,  and  ridge  moraine 
has  more  rugged  topography  associated  with  it  (13,  26).  In  addition,  ridge  moraine 
usually  has  greater  local  relief  than  ground  moraine. 

The  distribution  of  ridge  moraine  in  Wayne  County  coincides  in  part  with  local 
watershed  divides,  which  is  in  northeast-southwest  direction.  It  covers  the  northern 
and  western  parts  of  the  county,  and  seems  to  be  a  merged  portion  of  Bloomington 
Morainic  System,  Hartwell  Morainic  System,  and  Shelbyville  Morainic  System. 
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The  general  profile  in  ridge  moraine  features  a  surface  layer  of  silt,  clay  loam, 
silty  clay,  and  sandy  clay  loam,  followed  by  subsoil  of  sandy  loam,  sandy  clay,  sandy 
clay  loam,  and  sand  and  gravel. 

Organic  material  is  usually  found  in  natural  depressions  in  glacial  drift.  The 
profile  common  to  areas  of  highly  organic  top  soil  consists  of  a  surface  layer  of  highly 
organic  matter  in  loam  ranging  from  0  to  1.5  feet  in  thickness.  The  underlying  soils  are 
clay,  clay  loam,  sandy  clay  loam. 

Soil  boring  numbers  28-33,  66-70,  75-76,  91-108,  111-118,  121-128,  130-134,  136- 
142, 154-227,  240-255,  267-280,  314-322,  327-367, 371  are  located  in  ridge  moraine. 

Engineering  Considerations  in  Glacial  Drift 

The  typical  engineering  properties  of  glacial  drift  are  poor  drainage,  low 
permeability  and  susceptibility  to  frost  action. 

Frost  action  will  cause  the  volume  of  the  soil  to  expand  10%  or  more  upon 
freezing.  The  expansion  is  usually  not  uniform,  thus  causing  serious  damage  to 
highway  pavements  and  structures.  Moreover,  during  the  spring  thaw  the  water 
content  in  the  soil  is  increased  by  the  melted  ice  lenses.  This  will  weaken  the  soil  and 
create  additional  damage  to  the  pavements  (29). 

To  avoid  frost  action,  the  material  under  highway  should  be  drained  and 
granular,  usually  not  more  than  3  percent  of  the  material  be  less  than  0.02  mm  in 
diameter.  Utilities  lines  and  building  footings  should  be  placed  well  below  the  frost  line 
(30). 

Another  highway  pavement  problem  is  pavement  pumping  at  pavement  joints. 
Pumping  is  common  to  rigid  pavements  over  ground  moraine  (27).  Usually  soil 
particles  are  carried  out  from  beneath  the  pavement  by  the  ejection  of  water  due  to 
traffic  loading  (8).   Thus,  cavities  are  formed  underneath  the  pavements  and  cracking 
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and  faulting  follow.  Again,  pumping  is  restricted  to  poorly  drained  areas.  The  damage 
can  be  reduced  by  replacing  the  fine-grained  soils  by  drained  granular  ones. 

The  soils  on  glacial  drift  usually  have  high  water  contents.  Therefore,  it  may  be 
difficult  to  compact  the  soil  to  required  levels.  If  too  great  a  compaction  energy  is 
applied,  the  s^  . ..  actually  become  weaker.  This  is  called  overcompaction  (29).  It  is 
recommends  lo  remove  all  wet  and  soft  surface  soils  before  construction  of  the 
roadways,  and  backfill  to  an  elevation  above  the  groundwater  table  if  groundwater  is 
encountered. 

The  soils  hr>'  :ng  high  organic  contents  usually  have  very  low  strength  and  high 
compressibi.  i . .  Llevated  structures  and  highways  are  preferred,  or  all  unstable  soils 
should  be  removed  and  replaced  by  the  soil  with  adequate  engineering  properties. 

GLACIAL-FLUVIAL  DRIFT 

Outwash  plain  is  the  only  recognized  division  of  glacial-fluvial  drift  in  Wayne 
County. 

Outwash  Plain 

Outwash  plains  are  broad  plains  formed  by  meltwater  currents  flowing  from  the 
glacier.  The  soils,  consisting  of  silt,  sand,  and  gravels,  are  highly  stratified.  The 
outwash  plains  are  also  affected  by  the  erosion  and  deposition  actions  of  modern 
streams  because  the  streams  sometimes  flow  in  abandoned  nannel  of  outwash  plain 
(13,31). 

The  soils  encountered  in  outwash  plain  are  silty  clay  s  clay  loam,  underlain  by 
clay,  sand  and  gravel. 

Soil  borings  65,  71-74,  77-90, 129, 135, 145-147, 149-153,  228-230,  236-239,  261-265, 
281-289,  323,  325,  368-370  were  made  in  outwash  plains. 
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Engineering  Considerations  in  Glacial-Fluvial  Drift 

The  textures  of  outwash  deposits  are  usually  medium  to  coarse-grained,  and 
segregated  into  distinct  phases.  In  general,  the  outwash  plain  provides  adequate 
support  for  light  to  moderately  loaded  buildings  in  the  sandy  phase  (31).  Also,  it  is  a 
good  potential  source  for  construction  materials  such  as  sand  and  gravels. 

The  permeability  of  the  soils  are  high.  This  should  be  taken  into  account  when 
planning  sanitary  facilities  and  landfill  sites. 

FLUVIAL  DRIFT 

Fluvial  drift  appears  in  two  landforms  in  Wayne  County.  They  are  flood  plain 
and  terrace.  Both  of  them  are  associated  with  the  stream  valleys.  Most  of  the  gravels  in 
Wayne  County  are  found  here  (16). 

Flood  Plain 

Flood  Plains  are  distributed  along  Whitewater  River  and  tributaries  in  Wayne 
County.  All  of  them  are  narrow  and  restricted  in  aerial  extent.  Soils  of  flood  plain 
generally  are  adjacent  to  the  streams  and  in  the  low  areas  away  from  the  streams. 

The  soil  profile  of  flood  plains  varies  from  place  to  place.  The  soils  in  the  profile 
include  clay,  loam,  silt  loam,  silty  clay,  clay  loam,  sandy  loam,  silty  clay  loam,  sand,  and 
gravel. 

Soil  borings  located  in  flood  plain  were  numbers  1-27, 109-110, 119-120,  143-144, 
148,  231-235,  256-260,  266,  290-291,  313, 324,  326. 

Terrace 

A  few  terraces  are  distributed  along  the  stream  valleys  of  the  two  major  river 
systems.  A  typical  profile  has  a  surface  layer  of  loam  and  clay  loam,  while  the 
subsurface  soils  consists  of  sandy  clay  loam,  sand  and  gravel.  Three  distinct  levels  of 
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terraces  are  identified.  The  highest  levels  are  usually  weathered  to  a  depth  of  4  or  5  feet, 
the  intermediate  levels  3  to  4  feet,  and  the  lowest  levels  2  to  3  feet  (16). 
No  soil  borings  were  made  in  terrace. 

Engineering  Considerations  in  Fluvial  Drift 

Fluvial  deposits  are  usually  layered  and  highly  variable  (31).  The  permeability  in 
the  horizontal  direction  tends  to  be  much  greater  then  the  vertical  direction. 
Furthermore,  the  permeabilities  in  the  surface  layers  are  usually  lower  compared  with 
the  sublayers.  Flooding,  differential  settlements  and  low  shear  strength  are  greatest 
concerns  in  the  flood  plain. 

For  terraces,  high  potential  of  erosion  is  the  major  engineering  problems, 
especially  on  the  side  slopes.  Circular  types  of  slope  failure  are  common  after  heavy 
rainfall. 

The  ground  water  table  is  close  to  the  surfacr  in  fluvial  drift.  This  makes 
excavation  difficult.  A  dewatering  scheme  is  recommend  1. 

CUMULOSE  DRIFT 

Cumulose  drift  occurs  in  the  form  of  muck  basins  in  Wayne  County. 

Muck  Basin 

Muck  basins  are  deposits  associated  with  muck  and  highly  orga^  :  matters.  The 
sizes  of  muck  basin  are  small  and  limited  in  number  in  Wayne  Count  he  thickness  of 
muck  varies.  However,  muck  layer  as  thick  as  9  feet  can  be  found.  uck  basins  are 
underlain  by  loam,  silty  clay,  silt  loam,  clay,  clay  loam,  and  silt)-  clay  loam.  Sand  and 
gravel  sometimes  can  be  found  at  a  depth  greater  than  3.4  feet. 

No  soil  boring  reports  are  available  for  muck  basins  at  the  time  of  preparing  this 
report. 
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Engineering  Considerations  in  Cumulose  Drift 

The  characteristics  of  muck  basin  are  high  organic  content,  high  water  content, 
high  porosity,  high  compressibility,  low  permeability,  and  low  strength.  Therefore,  the 
muck  basin  is  unsuited  for  roads  or  buildings.  Usually,  constructions  on  muck  basin  are 
avoided.  However,  if  economically  feasible,  the  soils  in  muck  basin  can  be  replaced  by 
soils  with  adequate  engineering  properties. 

MISCELLANEOUS 

Gravel  Pits 

A  number  of  gravel  pits  can  be  found  in  Wayne  County.  Some  of  them  are 
active,  and  some  of  them  are  abandoned.  Sand  and  gravel  are  mined  from  gravel  pits. 
Each  year  a  vast  amount  of  sand  and  gravel  is  used  in  construction  projects  such  as 
dams,  highways,  bridges,  foundations,  and  buildings.  Sand  and  gravel  are  classified 
according  to  their  grain  sizes.  Loosely  speaking,  the  coarse-grained  soil  with  particle 
size  greater  than  2  mm  are  termed  gravels,  whereas  sand  is  defined  as  soils  with  grain 
size  less  than  2mm. 

Gravel  pits  are  usually  abandoned  after  the  underlying  sand  and  gravel  are 
mined.  However,  sometimes  the  abandoned  excavation  sites  are  reclaimed  for 
recreation  purpose  or  housing  development  (32). 

Marsh  and  Swamps 

A  few  marshes  are  seen  around  the  county  and  are  shown  on  the  Engineering 
Soil  Map.  The  marsh  and  swamp  soils  are  characterized  by  their  low  strength  and  high 
compressibility.  Furthermore,  they  are  generally  corrosive  (highly  acidic)  to  foundation 
material  (31). 
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SUMMARY  OF  ENGINEERING  CONSIDERATIONS  IN  WAYNE  COUNTY 

Table  5  is  the  summary  of  engineering  considerations  for  different  landform- 
parent  material  regions  in  Wayne  County.  Each  landform-parent  material  and  its 
associated  engineering  problems  are  included  in  the  table.  However,  the  ranking 
shown  in  the  table  is  recommended  to  be  used  as  a  general  guideline  only.  Site  specific 
investigation  is  always  needed. 

Sometimes  a  rough  estimate  of  soil  properties  such  as  preconsolidation  pressure 
and  undrained  shear  strength  is  needed  from  available  data  in  the  preliminary  stage  of 
site  investigation.  These  existing  data  are  usually  index  parameters  such  as  the  liquid 
limits  and  plastic  limits  contained  in  Appendix  A.  Therefore,  correlations  between 
index  parameters  and  engineering  properties  of  soils  are  needed.  There  are  many 
correlations  existing  in  the  literature,  and  some  of  them  are  summarized  in  Appendix  E. 
These  charts  and  formulas  are  intended  to  give  engineers  a  feel  about  soil  properties 
before  performing  more  sophisticated  soil  tests.  For  more  correlations  such  as  those 
between  in-situ  tests  and  soil  properties,  reader  can  refer  to  reference  50. 
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APPENDIX  A 

CLASSIHCATION  TEST  RESULTS  FOR  SELECTED 
ENGINEERING  PROJECTS  IN  WAYNE  COUNTY  (33-48) 


-43- 


ig 

3 


=3 


<   X 
01 


K 

1 

i 

i 

' 

' 

■ 

' 

• 

' 

' 

i 

I 

' 

• 

• 

1 

■ 

1 

■ 

• 

■ 

' 

' 

' 

' 

• 

' 

i 

i 

1 

■ 

■ 

■ 

• 

i 

• 

1 

' 

1 

■ 

1 

c 
o 

3 

a 
a 

01 
N 

(75 

c 
« 

<3 

1 

i 

1 

■ 

1 

i 

' 

■ 

1 

' 

' 

• 

i 

• 

<7> 

I 

- 

I 

■ 

1 

• 

' 

■ 

■ 

' 

■ 

• 

C 

in 

' 

i 

1 

■ 

' 

• 

' 

■ 

' 

• 

■ 

' 

"2 

> 

re 
O 

' 

■ 

' 

■ 

■ 

' 

• 

' 

' 

1 

' 

■ 

Q 

O      i? 

IX 

1 

t 

I 

i 

' 

• 

' 

■ 

' 

' 

■ 

• 

1    8.  a 

n 

m 

r^. 

CD 

00 

r^j 

0* 

O 

2 

*) 

' 

in 

~. 

c 
o 

g. 

u 

tn 

0) 

O 
o 

in 

O 

H 
X 
U5 

< 

i 

' 

' 

i 

' 

■ 

' 

■ 

' 

' 

' 

■ 

■ 

I 

a 

01 

1- 

T3 

C 

n 
J 

>>  E 

•a    nj 
c 
n  o 

= 

= 

Sample 

Depth 

Ft. 

m 

o 
o 

o 

•a 

.  m 

in 

lO 
O 
in 

o 
o\ 
in 
i> 

in 

t 
O 

o 

m 

o 
in 

in 

o 

o 

u": 
vO 

in 

m 
en 

O 

m 

o 

vO 

en 
o 

m 

m 

in 

m 

o 

m 

m 

i 

o 

o 

m 

c 
in 

m. 

in 
o 

o 

in 

Ground 

Elevation 

Ft. 

O 

= 

- 

: 

: 

: 

= 

: 

: 

: 

: 

= 

: 

= 

01 

=     u. 
O 

H 

in 

Station 
No. 

m 

+ 

in 

= 

• 

: 

= 

- 

- 

: 

: 

: 

r 

= 

= 

r 

- 

CM 

ri 

-T 

m 

*c 

r- 

00 

» 

< 
o 

o 

3 

(Nl 

n 

u 

0) 

o" 
a 

Boring 
No. 

- 

-44- 


CL 

i 

t 

i 

• 

i 

i 

i 

i 

i 

0. 

i 

1 

I 

1 

' 

■ 

■ 

> 

i 

-1 

i 

I 

I 

1 

1 

■ 

■ 

i 

i 

c 
o 

U 

5 

u 

i/i 

c 
'ra 

re 
O 

• 

I 

1 

' 

1 

• 

i 

■ 

i 

i/5 

' 

' 

' 

1 

1 

i 

i 

i 

i 

T3 
C 

ra 

1 

I 

I 

' 

1 

i 

• 

■ 

i 

> 

ID 

o 

' 

I 

( 

' 

1 

■ 

■ 

• 

■ 

O 

O      5* 

CC 

I 

I 

1 

1 

■ 

■ 

i 

i 

i 

0       «       ." 

m     a    "■ 

in 

r^. 

00 

3 

p*. 

a« 

m 

sO 

c 
o 

H. 

u 

OJ 

o 

o 
to 

o 

X 
10 

<* 

< 

• 

■ 

' 

■ 

' 

■ 

t 

' 

• 

01 

V 

E 
CO 
O 

t/1 

= 

fH 

ai 

> 
ra 
u 
■a   a 
c  -~- 
a    j 
to 

Sample 

Depth 

Ft. 

in 

> 
o 

o 

o 
•in 

in 

vO 

o 
in 

o 
m 

o 
o 

in 
o 

o 
m 

in 

r-i 
i 

o 

o 

m 
\o 

o 
m 

in 

m 

o 

o 

m 

Ground 

Elevation 

Ft. 

00 

o 

Ollsel 
Fl. 

J 

CM 

Station 
No. 

00 

+ 

P-. 
r- 
in 

Sample 
No. 

- 

CM 

m 

-» 

m 

*o 

r* 

ao 

tj> 

o 

Si 
o 

a 

Boring 
No. 

fN 

-45- 


CL 

i 

■ 

1 

1 

[    ■ 

• 

■ 

< 

' 

■ 

' 

• 

' 

_l 

0. 

i 

i 

1 

1 

• 

t 

• 

1 

' 

■ 

1 

■ 

' 

_J 

i 

i 

1 

' 

1 

1 

■ 

1 

1 

• 

1 

i 

' 

c 
o 

3 

Vi 
5 

o 

N 

c 
<n 

C 

>» 

IB 

u 

i 

■ 

' 

' 

' 

1 

i 

1 

' 

1 

1 

i 

■ 

tO 

' 

■ 

1 

1 

' 

' 

• 

' 

' 

' 

1 

• 

1 1 

•o 
c 
n 

01 

' 

■ 

' 

1 

I 

1 

■ 

' 

1 

' 

1 

■ 

•  i 

> 
n 

O 

■ 

1 

' 

' 

• 

■ 

• 

' 

1 

' 

i 

■ 

Q 

O      5« 

IT 

• 

' 

1 

' 

' 

i 

' 

' 

' 

1 

■ 

■ 

S      _ 

O         ft) 

5     °-    ~ 

- 

m 

• 

h*. 

- 

ts 

C4 

o 

O 

1 

cs 

00 

z 

e 
o 

Q. 

u 

in 

a 

o 
to 

o 

>- 
X 

to 

< 
< 

' 

• 

' 

' 

1 

i 

' 

• 

■ 

' 

' 

■ 

i 

a 

9 
^< 
u 

1- 

CO 

- 

■o 
c 
n 

CO 

- 

E 

o 

>l 

-D 
C 
ffl 

CO 

c 

: 

: 

- 

n) 
0 

>>  E 
C    0 

en  .-< 
w 

•v 
c 
rg 

= 

: 

Sample 

Depth 

Ft. 

m 

o 
o 

U") 

m 
i 
in 

o 

i 
in 

m 

in 
o 
o 
in 

o 
in 

m 

O 
o 

in 

O 

in 

in 

r-J 
o 

o 

m 
in 

o 
in 

in 
in 

in 

m 

o 

o 
m 

in 

•a 
m 

o 

in 

in 

O 
O 

Ground 

Elevation 

Ft. 

o 

O 

Ollsel 
Ft. 

m 

= 

- 

: 

: 

I 

: 

- 

- 

* 

= 

= 

= 

Station 
No. 

ifi 

+ 

00 

in 

= 

: 

- 

= 

= 

.    • 

r 

r 

: 

r 

- 

Sample 
No. 

- 

00 

fn 

-» 

m 

<o 

r» 

00 

00 

t> 

~ 

t— i 

o 

01 

o 
£ 



Boring 
No. 

-46- 


a 

' 

• 

i 

' 

i 

i 

' 

i 

1 

Q. 

' 

1 

■ 

t 

■ 

• 

' 

■ 

• 

-I 

1 

' 

• 

1 

• 

■ 

' 

i 

1 

c 
o 

3 

a 

s 

N 

c 
m 
<S 

> 
n 

0 

1 

1 

i 

' 

I 

• 

1 

i 

1 

(75 

1 

1 

i 

• 

« 

• 

I 

i 

1 

■o 

c 
ra 

1 

1 

i 

1 

i 

i 

I 

• 

1 

ol 

> 
n 

6 

1 

1 

■ 

1 

■ 

• 

I 

i 

' 

O 

a    s? 

EC 

1 

' 

i 

1 

i 

■ 

I 

i 

' 

O       •»      ,— 

5     a    u. 

r-J 

- 

o 

- 

*C 

m 

0* 

oo 
PI 

c 
g 

a 

u 
Ifl 

B) 

a 

5 
in 

o 

t- 
i 

to 
< 
< 

' 

1 

1 

1 

i 

t 

1 

• 

1 

■ 

X 

E 
n 

0 

c 

TO 

E 
O 

>> 
4-1 

•H 

1/5 

•d 

c 

10 

Sample 

Depth 

Ft. 

m 

i 

o 

o 

O 
rsi 

in 

i 

o 

o 

I 

m 

r-«. 

m 

o 

o 

m 

i 

o 

m 

in 

O 

o 

CM 

in 

o 

in 

fS 

in 

en 

o 

o 
m 

Ground 

Elevation 

Ft. 

-J 
o 

Ollset 
Ft. 

CM 

Station 
No. 

+ 
CO 

m 

= 

- 

= 

= 

= 

= 

= 

- 

Sample 
No. 

- 

o* 

m 

•ff 

m 

^D 

r*. 

00 

o> 

o 

01 

o 

£ 

Boring 
No. 

-a 

-47- 


a 

x   u 
-H    o 

c 
u 
a. 
a. 

•< 


a 

1 

1 

t 

> 

i 

• 

■ 

i 

" 

i 

■ 

i 

i 

• 

a 

• 

' 

i 

i 

■ 

i 

■ 

i 

• 

i 

i 

• 

« 

> 

1 

1 

■ 

i 

i 

i 

i 

■ 

1 

■ 

• 

i 

i 

■ 

c 
o 

3 
O 

V) 

5 

N 

io 

c 
<5 
O 

>> 

ID 
U 

1 

• 

■ 

• 

i 

■ 

• 

> 

' 

i 

i 

i 

i 

■ 

S 

' 

• 

■ 

i 

• 

■ 

i 

i 

' 

I 

i 

i 

i 

■ 

•D 

C 

re 
CO 

1 

1 

■ 

■ 

■ 

• 

i 

■ 

1 

i 

- 

• 

i 

• 

> 
re 

o 

• 

' 

■ 

i 

■ 

i 

' 

■ 

1 

■ 

■ 

' 

a 

o      S« 
EC 

1 

' 

■ 

i 

■ 

i 

■ 

■ 

1 

' 

■ 

■ 

■ 

o      Q)      — 
5     S-    "■ 

U") 

r- 

Oi 

<-o 

r^ 

cn 

o 

CO 

o> 

00 

p*. 

c 
o 

g. 

u 

01 

a 

O 

o 

I 

to 

< 
< 

' 

i 

' 

' 

■ 

' 

I 

■ 

■ 

• 

' 

t 

■ 

' 

0> 
01 

1- 

u 

4-1 

to 

U 

0) 

>.   > 

C    1- 
(0    Of 
1/3 

id 

•H 

0) 

> 

CO 

o 

3  0) 
> 

E  to 

CO  )- 

: 

: 

to 

u 

t/i 

= 

to 

- 

£ 
to 
0 

c 
ta 

in 

01 

> 
re 

Sample 

Depth 

Ft. 

in 
en 

o 

o 

m 

m 

in 

00 

c 

m 
r*i 

u-t 
CO 

in 

00 

i 
m 

oc 

in 

CO 

m 

cn 
rsl 

in 

CO 

m 
cn 

o 

o 

1 
in 

in 

CO 

i 

o 

in 
rn 

m 

CO 

m 

00 

i 
m 

cn 

OC 

Ground 

Elevation 

Ft. 

o 
o 

-- 

= 

= 

= 

■ 

o 
o 

: 

- 

= 

: 

Ollsel 

Fl. 

en 
r" 

= 

= 

r 

r 

z 

O 
(N 

= 

- 

= 

Z 

Station 

No. 

o 
+ 

= 

= 

= 

■  = 

I 

a 
-f 

= 

= 

= 

= 

1 

Sample 
No. 

- 

*n 

m 

< 

in 

o 

r^ 

00 

- 

r-4 

n 

«et 

in 

<c 

u 

01 

o 

a. 

d 

o     z 
a 

in 

s£l 

-48- 


s. 

1 

• 

i 

i 

i 

■ 

• 

■ 

0. 

1 

i 

i 

i 

• 

• 

' 

■ 

_1 

1 

i 

i 

' 

■ 

■ 

' 

• 

c 
o 

3 

5 

e 

N 

25 

c 
re 

<5 

> 
ra 

O 

' 

i 

■ 

• 

i 

i 

' 

i 

25 

1 

' 

i 

1 

i 

i 

1 

• 

•o 
c 
re 
CO 

1 

■ 

• 

1 

i 

i 

• 

> 

> 
re 

O 

' 

) 

■ 

1 

• 

■ 

1 

• 

a 

o     s? 
rz 

1 

i 

■ 

I 

i 

■ 

1 

i 

O         4)         — 

5     a.    "■ 

00 

m 

\r. 

CO 

CM 

in 
m 

*C 

r^ 
-c 

c 
o 

Q. 

U 

IA 

01 

a 

5 
en 

o 

>- 
X 

co 

< 

• 

i 

i 

1 

' 

■ 

' 

' 

a> 
3 
>< 

V 

►- 

TO 

r 

1    01 

> 

e  a 

O     u 

J 

TO 

E 

TO--1 
0  0. 

-*  > 

TO 

^n 

c 

C0t« 
t/5 

3  OJ 

> 

E  10 

0  oc 

E 
to 
c 

Sample 

Depth 

Ft. 

m 
m 

o 

1"^ 

c 
en 

m 

CO 

o 

•■c 

m 
m 

CO 

in 

ao 

i 
in 

m 

m 
r-i 

rJ 

in 

00 

in 

00 
fN 

in 
n^ 

c 

o 

m 
i 
in 

00 
CM 

Ground 

Elevation 

Ft. 

o 

00 

o 

a» 

in      *J 
=      u. 
O 

H 

m 
pn 

Station 
No. 

o 
o 
+ 
m 

Sample 
No. 

- 

cm 

m 

•a 

in 

« 

r** 

CO 

• 

o 

0) 

o 

Boring 
No. 

r» 

-49- 


a. 

' 

• 

1  1     ' 

' 

■ 

i 

' 

■ 

■ 

■ 

' 

r> 

' 

• 

■ 

Q. 

I 

• 

1 

1 

' 

« 

i 

t 

• 

I 

■ 

1 

cr 

' 

' 

i 

-I 

' 

i 

• 

1 

i 

• 

■ 

' 

• 

1 

< 

' 

CO 

' 

• 

• 

c 

0 

3 

a 
5 

O 

c 
're 

6 

> 
ro 

U 

' 

• 

1 

' 

i 

i 

■ 

1 

■ 

I 

i 

1 

' 

• 

25 

1 

i 

1 

1 

' 

i 

■ 

' 

• 

i 

• 

' 

CO 

-5 

1 

■ 

e 
re 
to 

1 

i 

1 

■ 

■ 

i 

• 

' 

i 

I 

■ 

' 

s 

' 

■ 

■ 

"3 

> 
re 

6 

1 

■ 

■ 

' 

■ 

i 

' 

' 

• 

■ 

■ 

' 

- 

' 

■ 

■ 

O        o« 

a 

I 

i 

1 

i 

■ 

* 

i 

■ 

■ 

' 

1 

■ 

Blow 
per 
Ft. 

cr 

o 

o 

-- 

in 

m. 

CO 

o 

-7 

c 
c 

c 

c 

A 

00 

a 

r-i 

rt 

c 
o 

a. 

u 
to 

o 

a 

0 

O 

I- 
X 

< 
< 

i 

1 

i 

' 

' 

' 

' 

1 

i 

' 

' 

00 

■< 

: 

: 

i 

w 
3 
*>< 
91 

> 

01 
-   00 

> 

(0 

0) 
> 

U 

£  a. 

G*3 

>. 
re 

u 

>.£ 

—  Q 

CO 

3 
>-> 

e  re 
o  o 

> 
0 

u 

m 

- 

- 

- 

- 

e 
re 

0 

a 
O 

: 

-- 

B 

G 

Sample 

Depth 

Ft. 

in 

m 
i 

c 

o 

in 

CO 
1 

o 

in 

m 

in 

CO 

in 
CO 

in 

r"1 

in 

f» 
cm 

in 

CO 

m 

CO 
CM 

i 
in 

m 

in 

m 
c*i 

in 

CO 

in 

CO 

m 
m 

m 

in 

m 

<■ 

in 

CO 

m 

in 

CO 

<r 

i 
in 

m 

CO 

*c 
1 
in 

CO 

< 

u-i 
tn 

c 

o 
vO 

tn 

00 

c 

O 

o 
m 

00 

Ground 

Elevalion 

FI. 

o 
r"> 

o 

00 

o 

- 

- 

: 

Ollset 
FI. 

m 
m 

a. 

: 

Z 

- 

Slation 
No. 

o 

+ 
C 

© 

o 

+ 

00 

z 

Z 

: 

Sample 
No. 

- 

(N 

r"" 

-3 

in 

«C 

- 

CO 

O 

o 

g 

Psl 

- 

r-J 

m 

•4 

o 

01 

o 
a 

Boring 
No. 

00 

o> 

-50- 


Q. 

t 

1 

I 

i 

1 

' 

1 

1 

■ 

' 

• 

1 

• 

-1 

a 

i 

1 

1 

■ 

1 

1 

' 

i 

1 

• 

1 

i 

_i 

i 

1 

1 

i 

1 

1 

' 

■ 

1 

i 

' 

■ 

c 
g 

3 
a 

w 
Q 

01 
N 

co 

c 
n 
<5 

re 
U 

i 

' 

I 

■ 

' 

' 

• 

i 

1 

• 

1 

■ 

55 

i 

1 

1 

• 

' 

1 

1 

• 

• 

i 

1 

• 

•a 
c 
<o 
CO 

' 

• 

■ 

i 

1 

' 

1 

i 

• 

■ 

1 

■ 

> 
a 

O 

■ 

1 

l 

■ 

' 

' 

■ 

« 

1 

■ 

' 

i 

Q 

O      S« 

DC 

' 

• 

1 

• 

• 

' 

1 

' 

' 

■ 

.' 

■ 

'    5      .. 

0      o      — 

5     *    "■ 

oo 

<£> 

r-J 

m 

■o 

r-> 

CO 

iN 

fsl 

NO 

a 

ro 

m 

r^ 

c 
o 

E. 

o 
(A 
ai 

Q 

'5 

co 

o 

t— 
X 
CO 

< 
< 

> 

' 

' 

■ 

' 

i 

■ 

• 

1 

• 

■ 

i 

a 

5 

X 

i- 

a 
a 

to 

E 
0 

>^ 

CD 

= 

■ 

E 
o 

> 

o 

= 

E 
o 

- 

E 
ra 
o 

to 

i— i 

CJ 

= 

= 

e 
« 
o 

> 

Sample 

Depth 

Fl. 

in 

tn 
i 

o 

O 
u-i 

to 

in 

00 

c 

c 
o 

m 

00 

in 

C 

O 

\o 
m 
to 

in 
00 

c 

NO 

c 
d 

in 

00 

in 
o 

o 
c 

in 

in 
00 

o 
>o 

o 
o 

in 

00 

Ground 

Elevation 

Ft. 

o 
in 

o 

= 

z 

= 

c 
>o 

c 

z 

r 

- 

in 
r"i 

00 

c 

z 

= 

: 

Ollset 
Fl. 

H 
OS 
in 
ro 

= 

- 

• 

or 
n 

z 

s 

= 

E- 

a. 

m 

- 

- 

: 

Station 
No. 

o 

o 

+ 
o 

= 

z 

= 

c 
in 
+ 
o 

C 

-' 

: 

= 

c 
o 

+ 

00 

o- 

z 

• 

= 

Sample 
No. 

- 

CM 

m 

< 

- 

CM 

co 

-» 

- 

PJ 

p"> 

«» 

u 

o 
a 

Boring 
No. 

o 

- 

rvj 

-51- 


u 
o 


n   o 

<  * 

K    U 
—    O 

■O  03 

c 
o. 

5- 


a 

i 

i 

1 

' 

' 

' 

i 

■ 

' 

' 

■ 

' 

' 

' 

• 

a 

' 

■ 

' 

' 

1 

1 

i 

' 

' 

• 

' 

■ 

• 

' 

| 

' 

1 

i 

- 

' 

' 

' 

i 

• 

■ 

1 

' 

■ 

■ 

i 

' 

1 

c 
o 

3 

5 

N 

to 
c 

I 

i 

• 

' 

• 

1 

i 

i 

1 

1 

' 

■ 

| 

1 

Ji 

1 

i 

' 

■ 

' 

1 

• 

I 

■ 

1 

■ 

• 

1 

' 

1 

C 
ID 
U5 

1 

i 

' 

• 

' 

1 

■ 

i 

1 

' 

i 

' 

• 

' 

t 

> 
n 

o 

' 

• 

■ 

1 

• 

• 

■ 

■ 

• 

' 

i 

■ 

' 

| 

1 

□ 

O     J? 

■ 

• 

' 

' 

• 

1 

' 

i 

' 

1 

' 

■ 

■ 

' 

1 

Blow 
per 
Fl. 

o 

(N 

~ 

m 

o 

n 

<T 

fN 

m 

-T 

00 

8 

pi 

o 

CI 

c 
c 

c. 

o 
(/) 
a> 

a 

5 
on 

o 

< 

' 

1 

i 

1 

' 

• 

' 

' 

• 

• 

• 

■ 

' 

t 

1 

5 

01 

U 

i 

3   c 

e  « 

flj    u 

o  u 

= 

- 

e 

o  a 
re 

>  1- 

■O  U 

■a  3 

CO 

= 

a 

n 
o 

>, 

C 
fl] 

r 

: 

: 

re 
u 
> 

CO 

-r 

CO 

Sample 

Depth 

Fl. 

in 
r"t 
o 

o 

1 

m 
m 

m 

i 

o 

in 

m 

00 

00 

m 
m 

in 

CO 

in 

CO 
CM 

m 

m 

O 

o 
m 

in 

CO 

rj 

m 
m 

o 

c 

m 
m 

in 

CO 

o 

m 

r—i 

in 

CO 

in 

CO 

in 

m 

n 
in* 

CO 

CC 

in 
m 

o 

o 
m 
i 

m 

CO 

Ground 

Elevation 

Ft. 

o 

in 

o 

o 

-J 

o 

Ollset 
Fl. 

fn 

- 

= 

= 

: 

= 

= 

• 

OS 

in 

z 

= 

= 

= 

= 

r 

= 

Station 
No. 

in 
in 

+ 
o 

o 
o 

- 

1 

= 

= 

- 

- 

- 

00 

m 

+ 

o 

o 

- 

= 

= 

: 

r 

: 

= 

Sample 
No. 

- 

(N 

n 

<T 

ui 

o 

f*. 

00 

- 

(N 

m 

•j 

m 

NO 

r* 

CO 

u 

V 

5 

a. 

Boring 
No. 

m 

--J 

-52- 


K 

i 

i 

1 

i 

i 

■ 

1 

i 

i 

i 

i 

■■ 

0. 

' 

i 

1 

i 

■ 

■ 

• 

■ 

i 

i 

i 

> 

1 

i 

1 

' 

i 

i 

I 

■ 

i 

i 

i 

■ 

c 
g 

a 
x> 

Q 

01 

N 

(75 

c 

ra 

o 

1 

i 

1 

1 

i 

■ 

■ 

i 

i 

i 

i 

i 

In 

1 

i 

1 

) 

■ 

i 

I 

i 

■ 

■ 

i 

i 

•o 
c 

(Q 

in 

1 

i 

1 

t 

i 

i 

I 

i 

t 

i 

i 

i 

4> 

> 

O 

1 

• 

1 

1 

i 

i 

i 

i 

■ 

i 

i 

i 

Q 

o    s« 

1 

i 

1 

1 

i 

■ 

• 

• 

i 

i 

■ 

• 

5      - 

0         41         — 

5     a    u. 

CT1 

io 

-1 
IN 

o> 

in 

CM 

00 

in 

CM 

CN 

cm 

cj 

o 

in 

-3 

o 
o 

c 
o 

D. 

U 

« 

O 

5 

O 

»- 
X 
CO 

< 
< 

i 

> 

• 

' 

i 

• 

■ 

■ 

• 

l 

' 

i 

a 

5 

X 

0) 

K 

*3   4) 

> 

rc  u 
0  oc 

B 
co 

o 

>•> 

ro 

U 

3     41 

> 
e   a 
n    u 

0    01 

= 

: 

■= 

£ 
n  «-< 

o  c 

fH    > 
(0 

>^  u 

c 
m  to 

to 

= 

= 

= 

QJ 
> 

U 
00 

>-, 

*o 
c 
re 

CO 

u 

Sample 

Depth 

Ft. 

in 
m 

o 

o 

.  in 
m 

00 

o 
to 

in 

i 
m 

00 

in 

cc 

in 

in 
m 

CM 

in 

00 

m 

00 

CM 

m 

m 

n 

m 

m 
m 

CO 

n 

in 

CO 

m 

m 

m 
m 

in 
ro 

i 

m 

00 

m 

in 

00 

<l 
i 
in 

m 

o 

o 
in 

in 

CC' 

Ground 

Elevalion 

Ft. 

o 

O 

Otlsel 
Ft. 

B 

Station 
No. 

00 

+ 
CM 
o 
o 

Sample 
No. 

- 

CM 

m 

•c 

in 

O 

r*. 

CO 

O* 

o 

- 

CM 

o 

a 

2 

a. 

Boring 
No. 

in 

-53- 


Q. 

i 

' 

■ 

i 

■ 

' 

■ 

-o 

t 

' 

• 

' 

a. 

i 

1 

> 

i 

' 

' 

' 

i 

oo 

1 

' 

■ 

I 

■ 

t 

■ 

■ 

■ 

I 

< 

• 

-J 

I 

' 

• 

' 

c 
o 

3 

Q 
S 

to 

c 
<5 
o 

ra 
O 

' 

1 

1 

« 

l 

' 

< 

i 

n 

' 

' 

■ 

' 

55 

' 

1 

I 

i 

• 

' 

< 

i 

o 

' 

' 

' 

1 

■o 
c 
« 

CO 

' 

1 

■ 

■ 

i 

' 

' 

■ 

' 

' 

• 

' 

"3 
> 
ra 

o 

• 

1 

• 

i 

' 

• 

' 

' 

c 

1 

' 

■ 

' 

Q 

cc 

' 

' 

• 

• 

• 

• 

\ 

' 

■ 

1 

Blow 
per 
Fl. 

c 

0> 

m 

c 

rj 

m 

- 1 

- 

<T 

vD 

r^ 

00 

c 
o 

Q. 

u 

Ifl 

Q 

o 
to 

o 

h- 

X 
CO 

< 

< 

• 

' 

i 

' 

■ 

> 

1 

in 

: 

■ 

' 

1 

01 

5 

H 

at 

e 

a 

c 

>■ 
to 

> 

U 

>, 
+-> 

U 

>>  E 

—  c 

e 

re 
re 

T3 

c 

TO 

m 

: 

: 

E 

> 
C 

cc 

E 
03 
O 

J 

: 

U 

s*  e 

4-j  re 

—    0 

to 

E 
0 

>> 
TO 

u 

£ 

o 

•J 

Sample 

Depth 

Ft. 

C 

O 
.  in 

in 

00 

i 
o 

in 
m 

in 
oo 

in 
oo 

Ln 

in 

m 
cni 

in 

00 

in 

00 

in 

o 

o 

m 

00 
CM 

in 
m 
O 

o 
in 

in 
cc 
O 

in 
en 

in 
CO 

c 
in 

in 
r" 

Ground 

Glevation 
Ft. 

O 

cc 
in 

o 

O 
in 

- 

: 

: 

= 

Ollsel 
Ft. 

f- 
m 

= 

= 

= 

: 

- 

= 

= 

r" 

-- 

: 

= 

= 

Station 
No. 

+ 

o 
o 

= 

= 

= 

* 

: 

= 

= 

c 
c 
+ 
c 
o 

z 

: 

: 

- 

Sample 
No. 

- 

r*J 

m 

<T 

in 

•o 

r^ 

00 

- 

rJ 

m 

»a 

in 

u 

01 

s 

CL 

Boring 
No. 

10 

FN 

-54- 


El 

' 

1 

1 

i 

a. 

1 

1 

' 

■ 

_i 

1 

' 

• 

• 

c 
o 

3 

A 
Q 

& 

N 

co 

e 

o 

>> 
n 

U 

' 

1 

■ 

i 

to 

1 

1 

' 

i 

T3 
C 
IB 

CO 

' 

1 

■ 

i 

"5 
> 
pa 

O 

' 

1 

' 

i 

a 

a    s5 

DC 

1 

1 

■ 

• 

0       0)       — 

* 

-3 

r"1 

•c 

c 
g 

D. 

u 

ai 

Q 

O 
CO 

O 

1- 
X 
CO 

< 
< 

1 

i 

■ 

1 

5 

X 

1- 

E 
re 

0 

J 

>>> 

■c  re 

c  - 
re  u 

= 

£ 

O  <D 
r*  > 

re 

•a  ac 

c 

CO 

Sample 
Depth 

Ft. 

in 

o 

o 

CO 

1 

o 

o 
o 

m 

00 

Ground 

Elevalion 

Fl. 

in 

m 
o 

= 

= 

r 

Ollset 
Fl. 

S- 
■J 

in 

= 

= 

- 

Station 
No. 

o 
o 

+ 

in 

o 
o 

= 

= 

z 

Sample 
No. 

- 

C4 

n-> 

< 

o 

a 

Boring 
No. 

00 

-55- 


in 

6 


•*   o 

c 

CI 

a 

a. 

< 


z 

i 

1 

■ 

i 

• 

i 

> 

■ 

1 

_) 
a. 

i 

I 

• 

i 

i 

■ 

■ 

• 

i 

1 

i 

i 

■ 

• 

> 

■ 

c 
o 

3 
Q 

0) 
N 

i/5 

,c 

<5 

>• 
a 

U 

i 

■ 

• 

• 

i 

■ 

' 

■ 

55 

i 

I 

i 

i 

i 

■ 

' 

■ 

■o 
c 
ra 
CO 

i 

■ 

i 

> 

■ 

• 

• 

■ 

> 
a 

O 

' 

i 

i 

i 

i 

■ 

' 

i 

a 
a     £ 

cc 

' 

■ 

i 

■ 

■ 

■ 

■ 

i 

Blow 
per 
Ft. 

& 

- 

in 

tN 

CO 

rj 

o 

c 
g 

o. 

u 

to 

o 

a 
o 

CO 

o 

t- 
I 

CO 

< 
< 

' 

' 

> 

' 

' 

■ 

• 

' 

a 
5 

X 

01 

l- 

>> 

CO 

u 

>i 
*J 

3  a 

e  re 

ft   — 

c  - 

Sample 

Depth 

Ft. 

m 

m 

o 

o 

in 
n 

in 

00 

i 

c 

»n 
r"i 

in 
cc 

00 

r- 

tr. 

n 
m 

00 

m 

00 

in 
m 

o 
o 

in 

00 

Ground 

Elevation 

Fl. 

o 
in 

c 

r 

- 

r 

- 

- 

r 

r 

CI 

l/i         ml 

r      u. 
O 

H 

in 
rn 

= 

= 

= 

= 

■ 

= 

- 

Station 
No. 

in 

± 

o 

•a 

Sample 
No. 

- 

cm 

en 

<r 

m 

■& 

r-. 

CO 

o 

CI 

o 

a 

Boring 
No. 

O- 

-56- 


E 

i 

1 

i 

i 

• 

• 

• 

i 

■ 

' 

i 

' 

0. 

i 

1 

■ 

• 

• 

i 

■ 

i 

• 

1 

i 

i 

' 

' 

i 

' 

I 

i 

■ 

• 

• 

1 

■ 

i 

c 
o 

3 

a 

5 

• 

N 
CO 

C 

o 

a 
O 

1 

1 

i 

1 

' 

i 

i 

■ 

■ 

' 

i 

i 

to 

1 

1 

i 

1 

i 

i 

■ 

• 

• 

• 

■ 

• 

c 
ra 

CO 

' 

1 

■ 

' 

i 

• 

■ 

i 

• 

• 

• 

i 

> 
n 

O 

i 

1 

i 

I 

■ 

■ 

• 

i 

• 

• 

i 

i 

Q 

O      S? 

EC 

t 

• 

■ 

' 

■ 

• 

■ 

■ 

■ 

' 

■ 

• 

'    3       ^ 

0         0)        — 

i     a.    u. 

r^ 

r- 

O 
ri 

n 

CNI 

n 

1** 

0C 

CO 

-7 

c 
m 

in 

c 
g 

H. 

u 

■a 
u 

Q 

5 
co 

O 

X 

< 
< 

i 

i 

i 

i 

• 

■ 

' 

I 

• 

• 

i 

i 

a 

3 
Oi 

1- 

3    -- 
> 

e  a 
n  ~ 
6  a 

= 

= 

= 

: 

- 

= 

: 

: 

- 

= 

= 

Sample 

Depth 

Fl. 

o 

© 
m 

m 

CO 

i 

o 

vO 

m 

in 

i 
in 

CO 

u-i 
CO 

m 
m 

m 

r-i 

m 

CO 

in 

00 

ri 
in 

in 

n 

r"> 

in 

00 

rJ 

in 

oc 

m 

in 
1*1 

n 

in 

m 

i 
in 

00 

m 

in 

CO 

< 
u-i 
m 

o 

o 
m 

in 

CO 

Ground 

Elevalion 

Fl. 

o 
cc 
O 

Olfsel 
Fl. 

H 
o 

CM 

Station 
No. 

o 

+ 
o 

= 

= 

= 

r 

= 

- 

= 

r 

= 

= 

= 

Sample 
No. 

- 

CJ 

r> 

4 

u-» 

sC 

r^ 

CO 

o* 

o 

- 

rj 

u 

£ 

Boring 
No. 

o 

-57- 


1 

' 

• 

I. 

• 

■ 

' 

• 

• 

' 

i 

i 

i 

i 

a 

' 

■ 

i 

1 

• 

i 

1 

> 

■ 

■ 

• 

' 

■ 

• 

1 

■ 

' 

' 

• 

• 

1 

i 

i 

' 

i 

t 

c 
g 

3 
5 

V 

N 

i/i 

c 
O 

> 
n 

u 

' 

i 

■ 

1 

1 

' 

< 

1 

i 

i 

1 

■ 

' 

i 

i 

53 

' 

i 

1 

1 

• 

1 

i 

1 

• 

• 

' 

■ 

' 

■ 

• 

c 
n 
10 

1 

i 

' 

' 

' 

• 

1 

i 

' 

i 

' 

' 

• 

1 

■ 

i 

> 
a 

i_ 

O 

' 

i 

1 

' 

1 

1 

1 

i 

' 

i 

■ 

' 

■ 

■ 

' 

Q 

O      3« 

DC 

' 

■ 

1 

1 

1 

' 

' 

i 

' 

i 

• 

' 

■ 

i 

S       - 

o      0)      — 

5     °-    "" 

o 

<i 

00 

r*- 

00 

r*. 

«© 

m 

vo 

o 

-o 

CN 

in 

c 
g 

Q. 
u 

V) 

a 

5 

o 

I 

< 
< 

• 

■ 

' 

■ 

1 

■ 

■ 

1 

i 

1 

" 

• 

' 

• 

■ 

01 

5 

a> 

►- 

re 
u 
>. 

e 
re 

0 

>• 

a 

O 

- 

3  0 
> 
Em 
n  ~ 
ooo 
J 

- 

.: 

: 

re 
u 
>. 

E 

O 

to 

u 

3   a 
> 

c  si 

S 

£ 
C 

: 

■ 

E 

to  r- 
o  ey 

i-l    > 

(0 
>.  ^ 
-o    Of 

TO    3 
c/s 

Sample 

Depth 

Ft. 

in 

C 

o 
o 
in 

m 

in 

00 

o 

in 

oo 

in 

CO 

m 
rn 

in 

m 
ri 

in 

ao 

in 

CO 

in 
rn 

c 
o 

m 

00 

in 
tn 
o 

o 

in 
m 

in 

00 

o 

in 
m 

in 
00 

in 

DC 

m 
m 

in 
rn 

r  t 
in 

CO 

in 
CO 

ri 
in 
m 

o 

o 

in 

CO 

Ground 

Elevation 

Ft. 

o 
m 

o 

o 

< 
o 

0^ 

C 

o 

= 

- 

= 

• 

= 

• 

fr- 
ee 
in 

c 
g 

55 

o 

z 

o 
-J 
+ 

= 

z 

« 

■ 

: 

in 

+ 

rM 

Sample 
No. 

- 

r*4 

m 

•3 

m 

* 

r^ 

00 

- 

(M 

m 

*a 

in 

\0 

r^ 

00 

o 

0) 

o 

i- 

a 

c- 
6 

o     z 

m 

ri 

rj 

-58- 


E 

CM 

• 

' 

> 

1 

i 

' 

■ 

i 

i 

' 

1 

a. 

i 

1 

i 

1 

i 

• 

t 

' 

' 

' 

1 

_i 

i 

1 

i 

' 

■ 

1 

> 

1 

' 

• 

' 

c 
o 

3 
5 

N 

i/1 

c 
O 

> 
to 

a 

in 

i 

1 

i 

1 

i 

■ 

■ 

• 

• 

1 

' 

<s> 

00 

in 

■ 

1 

i 

1 

i 

1 

i 

1 

i 

1 

1 

•o 
c 
to 

CO 

■a 

i 

1 

t 

' 

• 

1 

■ 

' 

i 

' 

• 

> 
n 

o 

m 

• 

1 

i 

1 

i 

' 

i 

• 

) 

" 

1 

Q 

O      S« 

tr 

■ 

i 

' 

- 

• 

■ 

■ 

■ 

1 

i 

' 

1 

s     _ 

0         4>         — 

cn 

r«* 

rvj 

00 

- 

m 

n 

1 

■ 

' 

1 

c 
o 

D. 

u 

CO 

4i 

a 

o 

CO 

o 

X 
c/3 

< 

rJ 

< 

: 

i 

' 

\ 

i 

1 

■ 

' 

■ 

1 

' 

o 

D 
^< 
U 

ro 
u 
>  e 

.—  o 
to 

= 

0 

= 

cfl 

u 

>>  e 

+J    (0 

i-t    o 

to 

= 

E 

O 
■J 

r 

CD 
0 

>> 
to 

E 

as 
o 

(0 

> 

u 

>■ 

to 

qj 

u 
>^  E 

4-1         fD 

F-i       C 

to 

Sample 

Deplh 

Fl. 

in 
o 

o 
tn 

m 

00 

i 

o 

o 
o 

1 
in 

00 

in 
m 

o 

o 

i 

m 
m 

CO 

■ 

o 

o 
o 

m 

00 

in 

O 

o 

o 

m 
i 

(N 

o 

O 

o 
in 

Ground 

Elevation 

Ft. 

in 

O 

= 

= 

= 

o 

in 

-a 
o 

- 

= 

- 

o 

= 

o 

c 

= 

Otlsel 
Ft. 

: 

= 

= 

in 
m 

• 

= 

- 

m 

m 

: 

H 

in 
in 

= 

Station 
No. 

o 

o 

+ 

m 

= 

= 

= 

o 
m 

+ 
m 

-a 

• 

• 

- 

c 
o 

+ 

•a 

— i 

= 

O 

© 
+ 

<r 

CM 

= 

Sample 
No. 

- 

(N» 

m 

*5 

- 

(N 

n 

< 

o 
a 

s 

a. 

Boring 
No. 

-a 
CM 

in 

-59- 


a 

' 

' 

a. 

' 

1 

' 

1 

c 
g 

5 

w 
Q 

a 

N 

</i 

c 
re 
O 

>> 
re 

U 

' 

1 

55 

1 

1 

C 

re 
10 

1 

1 

> 
re 

O 

' 

a    s? 
cc 

'    5      w 

o      u      — 

5     a    ' 

c 
o 

a 

u 

M 

u 

a 

o 

r- 
z 
I/) 

< 

< 

' 

U 

1— 

>-> 

re 
(— < 
u 

>>  e 

*j   re 

en 

Sample 

Depth 

Ft. 

o 

O 

in 

o 
'r-J 

Ground 

Elevation 

Ft. 

o 
a 

= 

1/1              MM 

r      u. 
O 

H 

a: 
in 
m 

- 

Station 
No. 

c 
o 

- 

Sample 
No. 

u 

« 
o 

a 

Boring 
No. 

ci 

-60- 


IX 


■H   o 

■O    03 

c 
a) 
a 
a. 


a 

i 

00 

1 

• 

1 

1 

1 

1 

' 

• 

1 

1 

' 

1 

i 

0. 

■ 

m 

' 

■ 

1 

1 

1 

1 

' 

1 

1 

• 

' 

' 

' 

i 

(N 

1 

1 

• 

' 

1 

• 

1 

' 

' 

• 

' 

' 

' 

c 
g 

3 
5 

N 

<ji 

B 

n 

o 

>> 
la 

U 

i 

00 

' 

• 

1 

1 

1 

1 

1 

1 

1 

• 

• 

• 

1 

m 

i 

o 

-3 

1 

' 

1 

1 

1 

1 

1 

1 

' 

' 

1 

' 

1 

T3 

C 

n 
in 

' 

*J 

' 

• 

1 

1 

' 

I 

' 

1 

• 

' 

' 

1 

' 

> 
O 

■ 

« 

1 

' 

' 

1 

1 

• 

' 

' 

• 

' 

' 

' 

' 

O       5« 

cr 

' 

' 

1 

■ 

1 

' 

o 

r»- 

c 
cn 

• 

' 

' 

1 

I 

0» 

5      - 

o      u      — 
x     a.    u- 

r*- 

in 
so 

c 

■ 

' 

t 

' 

<■ 

(N 

r* 

r*- 

c 
o 

■ 

c 
o 

a 

u 

0) 

a 
5 

O 

t- 
X 

m 

< 
< 

■ 

■ 

-3 
■ 

i 

' 

1 

1 

1 

' 

■ 

■ 

■ 

1 

• 

a 

5 

X 

01 

I- 

0) 
> 

u 

o 

>i  E 

E    O 
CO  ~ 

= 

> 

T3      CO 
C     (- 

a   cj 
to 

0> 

c 
o 

■U 

"     W) 
0) 

£ 

- 

: 

: 

4-< 
I/) 

> 

C      U 
flj     0£ 
CO 

in 

>>  6 
■a   <o 

C     0 
CO    1— 

1/1 

= 

: 

01 

c 
o 

tf> 

a> 

E 

-J 

Sample 

Depth 

Ft. 

o 
<n 
in 

o 

O 
VO 

'  m 

U1 

o 
in 

o 

CT 

in 

in 

t 
o 

o 

in 
r*J 

1 

o 

in 

m 
o> 

in 

in 

CN 

m 

o 

o 

CM 

1 
in 

O 

in 

i 

c 

m 

in 

%o 
i 

o 

m 

o 
& 
in 

in 

c 

o 

c 

00 
1 

c 
m 

Ground 

Elevation 

Ft. 

o 

- 

- 

= 

= 

- 

= 

= 

= 

a 

00 

o 

= 

: 

• 

: 

: 

Ollsel 
Ft. 

6h 

m 

m 

: 

- 

= 

= 

= 

: 

z 

= 

H 

_] 

CN 

= 

= 

- 

= 

= 

Station 
No. 

m 

NO 

+ 

o 
o 

z 

■ 

= 

= 

= 

= 

■ 

= 

+ 
o 
o 

= 

r 

- 

I 

= 

Sample 
No. 

CO 
CO 

1 

to 

CO 

fi 

to 

CO 

+3 

CO 

CO 

in 
co 

CO 

1 

CO 
CO 

1 

CN 

r"i 
OS 

1 

en 

to 

1 

CO 
CO 

m 
i 

CO 

CO 

CO 
CO 

m 

1 

m 
in 

i 

EC 

u 

Si 
o 

a 

Boring 
No. 

oo 

CM 

CN 

-61- 


Q. 

' 

«o 

r*. 

< 

■ 

00 

—1 

a 

>3 

fn 

• 

1 

r^ 

■ 

O 

C 

• 

• 

(N 

c 
o 

5 
n 

w 

a 

CI 
N 

(?) 

_c 
a 
O 

> 
U 

' 

n 

• 

r* 

55 

oc 

• 

-» 
•c 

n 
c 
n 

' 

r. 

' 

1 

"5 

> 
ra 

t— 

O 

' 

00 

-J- 

• 

' 

r* 

o     s? 

DC 

• 

' 

■ 

■ 

' 

'    5       ^ 

o      ci      — 

i     °-    a 

00 

h*. 

-3 

o\ 

o^ 

i 

c 
g 

a 

o 
en 

01 

a 

5 
in 

O 

t- 
X 

(/) 

< 

1 

< 

ai 

5 

M 

CI 

1- 

+J 

«1 

>.e 

c  c 
TO" 

1/3 

= 

= 

= 

= 

i/" 

Sample 

Depth 

Ft. 

O 

i 
m 

O 

O 

in 

in 
vO 
O 

in 

o 

a* 
i 

in 

o 

o 

in 
r** 

o 

Ground 

Elevation 

F| 

o 

00 
O 

Ollset 

Ft. 

m 

- 

: 

: 

I 

= 

Station 
No. 

+ 

IN 

O 

Sample 
No. 

I 
10 
CO 

I 
CO 

m 
t 

-a 

CO 

o 

01 

o 

Boring 

No. 

o 

-62- 


£>    o 

<  x: 


-*  o 
■a  m 

c 


E 

- 

fN 

r^ 

o 

z 

_i 

0. 

r-i 

O 
(N 

<■ 

r- 

0- 

z 

CN 
-J 

(N 

- 

o 

CM 

c 
o 

a 

w 
D 

o> 

N 

i/i 

c 
3 
O 

IB 
O 

00 

r>- 

m 

n 

55 

m 

CO 

(N 

\D 

iO 

c 
re 

O 

m 

(N 

•fl 

in 

(N 

00 

4J 
> 

a 

o 

- 

rs 

00 

o 

-T 

□ 

O      3? 
E 

1 

■ 

' 

i 

' 

■ r- 

Blow 

per 

Ft. 

' 

' 

' 

i 

■ 

c 
o 

Q. 

o 

(A 

a 

0 

tn 

o 

X 

w 
< 

< 

-3 

< 

< 

a 

3 

M 

0) 

t- 

u 

^  E 

rH     C 
CO 

E 
ig 

0 

>*> 
n 

!> 

re 

TO     U 

U     >- 
0 

>. 

■a  e 
c    re 
re   o 

E 

to 
o 

£ 

(0 
0 

>, 

t/1 

-a 

c 

re 
if) 

Sample 

Depth 

Ft. 

O 
fN 
O 

o 
in 
•o 

(N 

o 

o 
in 

in 
in 
o 

o 
in 

Ground 
Elevation 

Ft. 

■ 

' 

i 

i 

' 

Ollset 
Ft. 

- 

s 

a: 

(N 

H 

fN 

Station 
No. 

o 
O 

+ 

- 

: 

o 

in 

•i 
O 

- 

in 

(N 

+ 
O 

Sample 
No. 

i 

i 

1 

' 

• 

u 

Si. 
g 

a 

Boring 
No. 

m 

(N 

m 

n 

-63- 


— '      O 

■a  to 
c 


K 

t 

i 

1  ■ 

■ 

r* 

■ 

i 

• 

i 

< 

a 

i 

■ 

■ 

i 

■ 

■ 

1       o* 

' 

' 

• 

■ 

■ 

• 

i 

■ 

i 

■ 

■ 

• 

' 

' 

• 

■ 

■ 

c 
o 

3 
A 

5 

01 
N 

</5 

c 
<5 
o 

re 
U 

' 

• 

l 

i 

• 

m 

I 

' 

1 

■ 

\    • 

■ 

25 

• 

' 

i 

so 

' 

• 

1 

' 

< 

i 

T5 

C 

re 
to 

i 

' 

• 

• 

m 

' 

■ 

i 

1 

> 

■ 

> 

re 
O 

• 

' 

i 

■ 

> 

m 

1 

1 

t 

< 

■ 

a 
a     s* 

DC 

t 

• 

■ 

' 

■ 

■ 

■ 

' 

1 

■ 

> 

• 

r- 

Blow 
per 
Ft. 

r1 

- 

- 

%c 

• 

< 

00 

r") 

2 

<T 

c 
o 

a 

u 

(A 
01 

a 

o 
in 

O 

1- 
X 
If) 
< 
< 

< 

= 

: 

- 

: 

i 

= 

: 

-7 

< 

: 

: 

a 

5 

0) 

E 
O 

t_> 

= 

: 

CO 

0 

: 

z 

: 

J 

£ 
0 

>. 

U 

: 

: 

Sample 

Depth 

Fl. 

m 

O 

o 

m 
t 
m 

n 

IT) 

o 

in 

CM 
O 

m 

in 
O 

1 

o 

CM 

i 
o 

O 
in 
in 

C*1 

o 

in 
r-t 
O 

c 
in 
l/> 

iTi 

i 

o 

Ground 

Elevation 

Fl. 

c 

= 

- 

in 

in 
o 

- 

= 

■- 

CO 

<r 
&■ 
c 

- 

- 

in 
C 

= 

t 

Ollset 
Fl. 

J 

: 

- 

: 

= 

I 

■J 

: 

: 

- 

; 

-- 

Station 
No. 

+ 

: 

= 

CD 

: 

r 

= 

cc 
+ 

: 

: 

| 

r 

- 

Sample 
No. 

to 

C/3 

i 

to 
en 

to 

CO 

to 

to 

c-i 
to 

V) 

CO 

to 

at 

CO 

1/3 

r>4 

to 

to 

in 

to 

to 

to 

tn 

to 
to 

o 

0) 

o 

w 

a 

Boring 
No. 

»7 
ft 

m 

m 

-64- 


CL 

■ 

' 

1 

1 

i 

• 

' 

' 

I 

' 

' 

i 

-1 
Q. 

■ 

1 

1 

1 

' 

■ 

* 

' 

1 

' 

1 

i 

_l 

i 

1 

1 

1 

1 

' 

' 

' 

■ 

1 

' 

i 

c 

0 

3 

w 

5 

a 

N 

to 

c 
n 

6 

n 

o 

■ 

1 

t 

1 

• 

1 

i 

' 

■ 

' 

1 

i 

to 

i 

• 

1 

1 

1 

• 

i 

1 

1 

' 

1 

• 

T3 
C 

n 

to 

' 

1 

1 

1 

' 

I 

i 

1 

1 

' 

' 

i 

"3 
> 
n 

O 

i 

' 

1 

' 

1 

1 

i 

• 

1 

' 

1 

■ 

a 
o     s* 

oc 

* 

1 

' 

' 

• 

' 

• 

■ 

1 

• 

1 

■ 

'  z     - 

BB      S.     U- 

X 

in 

C-i 

-J 

~3- 

r^ 

r^ 

m 

r*J 

-7 

-7 

c 
o 

a 

u 
n 
a 

a 

5 
to 

O 
i- 
X 
to 
< 
< 

< 

r 

• 

-7 
< 

= 

= 

: 

: 

< 

■ 

< 

: 

m 

5 

ai 

l- 

E 
<0 
o 

>, 
-o 
c 
to 
to 

= 

e 

ra 
o 

n 
t_> 

E 
CO 
0 

ro 

.= 

- 

: 

: 

B 
to 
o 

i— * 

=■> 
n 

u 

•v 

c 

(Q 

co 

6 
ro 
0 

rH 
>1 

ro 

U 

: 

Sample 

Depth 

Ft. 

in 

CM 

a 

o 
in 
in 
n 

to 

o 

in 
<M 

o 

o 
in 
in 
m 

in 

1 

o 

O 

o 
in 

00 

in 

CM 

o 

in 
r^i 
o 

o 
in 
in 
m 

in 

O 

o 
o 

in 

00 

Ground 

Elevation 

Ft. 

CM 

o 
o 
o 

= 

I 

n 

m 
c 

00 

o 

: 

= 

- 

= 

00 

c 

= 

- 

: 

Ollset 
Ft. 

■J 

to 

i 

= 

J 

u 

- 

: 

' 

: 

= 

• 

: 

Station 
No. 

in 

-f 

= 

: 

o 
m 

+ 

r 

= 

- 

: 

o 

+ 

- 

• 

• 

Sample 
No. 

i 
t/1 

to 

(Nl 

1 

CO 

m 

to 
to 

to 

to 

to 

CO 

m 

en 
co 

to 

to 

in 
i 
to 

V) 

to 
to 

1 

CO 

to 

co 

CO 

*3 
i 
CO 
CO 

o~ 

a 

Boring 
No. 

00 

P0 

a* 

o 

-65- 


a 

' 

' 

' 

■ 

1 

• 

' 

' 

■ 

I 

' 

a. 

1 

1 

1 

' 

• 

< 

I 

1 

i 

' 

' 

' 

1 

1 

1 

' 

1 

' 

' 

i 

' 

1 

c 
o 

3 
w 

a 

0) 
N 

</5 

c 
CD 
O 

re 
U 

' 

• 

1 

' 

1 

1 

■ 

1 

' 

' 

CO 

' 

' 

1 

• 

' 

' 

1 

' 

i 

' 

' 

•o 
c 
re 
to 

• 

1 

1 

' 

1 

1 

• 

1 

■ 

' 

' 

*0J 

> 
re 

5 

' 

' 

1 

• 

1 

1 

■ 

• 

■ 

' 

■ 

a 

O        o« 

' 

' 

t 

' 

' 

• 

1 

' 

i 

I 

' 

'    5       - 

O         4>        — 

5     «■    "■ 

- 

CM 

\D 

< 

*c 

r- 

<T 

s 

T 
__ 

(_■ 

Q 

O 
Cfi 

O 
t— 
X 
1/) 

< 

-7 
< 

= 

= 

= 

1 

< 

= 

= 

1 

< 

= 

= 

- 

o 

5 

Hi 
u 

6 
r. 

U 

r 

s 

= 

E 
TO 
O 

> 
TO 

U 

= 

> 

<3 

= 

r 

- 

Sample 

Depth 

Ft. 

in 
o 

o 
in 

m 

m 

m 

o 

O 

o 

1 

m 

00 

in 
o 

o 
in 
in 
m 

in 

!>. 
C 

o 

o 
in 
m 

o 

o 
o 

1 

in 

CO 

Ground 

Clcvalion 
Ft. 

o 

= 

: 

r 

in 

in 

o 

= 

- 

m 
o 

r 

- 

z 

Ollset 

Ft. 

■J 

= 

= 

U 

= 

■ 

H 

ex. 

- 

■ 

z 

Station 

No. 

o 
m 

+ 

= 

= 

o 
o 
+ 

= 

- 

in 
i 

in 

: 

z 

■ 

Sample 
No. 

i 

to 

CO 

rM 

to 

to 

m 

CO 

to 

to 
to 

to 
to 

to 

1/5 

to 

CO 

:/i 

00 

fM 

to 

CO 

to 

10 

to 

CO 

o 

o 

a 

Boring 
No. 

< 

<I 

«3 

-66- 


a 

in 

• 

• 

i 

' 

i 

cm 

CM 

CM 
CM 

i 

■ 

a. 

CM 

■ 

> 

i 

' 

■  ■ 

r** 

r- 

i 

i 

CD 

m 

i 

i 

i 

1 

i 

en 

a 
n 

i 

i 

c 
o 

3 
5 

OJ 

N 

<75 

c 

s 

<5 

U 

i 

i 

i 

■ 

1 

i 

CM 

CM 

t 

i 

CO 

i 

i 

i 

i 

1 

i 

n 

i 

i 

•D 

C 

n 
CO 

i 

i 

i 

■ 

1 

• 

CM 

CM 

i 

i 

> 
n 

o 

i 

i 

i 

i 

1 

i 

<T 

-5 

i 

i 

a 

o      JS 
K 

i 

i 

i 

i 

1 

• 

1 

t 

i 

• 

5         w 

o      a)      — 

S     a    "■ 

vO 

i — 

< 

-» 

o* 

m 

<J 

CO 

o 

CO 

c 
o 

u 

(A 

V 

a 

o 

CO 

o 

X 
en 
< 
< 

1 

< 

m 

< 

: 

= 

= 

m 
ai 

(0 

U 

U 

= 

= 

= 

Sample 

Depth 

Fl. 

try 

CM 

i 

o 

o 
m 
m 
n 

in 

O 

o 
© 

m 

CO 

in 

CM 

o 

o 
in 

m 
r-i 

in 
ri 

o 

o 
m 

in 

o 

o 

o 

m 

00 

Ground 

Elevation 

Ft. 

CO 

r*. 

-3' 
C7> 
O 

in 

CM 

m 

o 

: 

= 

= 

Ollset 
Fl. 

OS 

O 

m 
m 

a: 
o 
m 
en 

= 

= 

= 

Station 
No. 

o 
o 
+ 

in 

CO 

m 

m 

= 

r 

r 

Sample 
No. 

i 

en 
en 

CM 

i 

tn 

en 

m 
i 
in 

w 

•31 
1 
CO 

CO 

m 
i 
en 

en 

tn 
en 

i 

en 
en 

CM 
1 

cn 

tn 

cn 
i 

tn 
tn 

i 

tn 
tn 

T3 

0) 

o 

Boring 
No. 

m 

-67- 


a. 

• 

■ 

■ 

• 

' 

1 

' 

' 

I 

in 

in 

' 

a 

1 

i 

i 

' 

' 

' 

1 

' 

1 

-j 

^ 

' 

' 

i 

i 

1 

1 

1 

• 

1              1 

1 

o 

cr 

i 

to 
c 

V 
CO 

c 
re 

a 

> 
a 

l 

i 

i 

■ 

• 

1 

1 

1 

' 

ao 

ao 

1 

to 

■ 

■ 

1 

1 

• 

' 

1 

1 

in 
m 

m 

' 

■a 
c 
re 
CO 

' 

■ 

i 

1 

1 

1 

i 

1 

' 

1 

4) 
> 

re 

a 

1 

i 

i 

' 

1 

' 

' 

' 

in 

in 

' 

Q 

O      3? 

1 

i 

i 

1 

1 

' 

i 

■ 

■ 

' 

'    5      - 

o      a;      — 

5     a    "■ 

O 

r-t 

~ 

U1 

m 

oo 

(Nl 

o 

CI 

- 

- 

ri 

c 
o 

g. 

u 

(A 

0) 

a 

o 

CO 

o 

K- 
Z 
CO 

< 
< 

<3 

< 

: 

: 

o 

< 

= 

< 

• 

0 

5 

01 

E 
n 
o 

n 

E 
US 
O 

(S 

: 

E 
nj 
O 

>% 

TJ 
C 
ro 

CO 

= 

E 
ro 
0 

ro 
U 

Sample 

Depth 

Ft. 

in 
O 

O 

m 

i 
m 

m 

in 

o 

o 

c 

1 
in 

00 

m 

r-J 

O 

o 

m 

m 

i 
o 

o 

in 
in 

in 
o 

o 
o 

m 

ao 

o 

c 

2 

in 
ro 

Ground 

Elevation 

Fl. 

m 
o 

= 

- 

= 

= 

■ 

c 

: 

- 

= 

= 

: 

u 

in       _ 

O 

H 

in 

O 
m 

= 

z 

= 

- 

c 

00 
(Nl 

: 

s 

r 

= 

= 

i 

c 
o 

■a      o 
re      Z 

55 

in 

+ 

in 

= 

- 

: 

= 

m 
in 

+ 
a- 

in 

i 

i 

t  i 

re 

en 
to 

i 
co 

CO 

i 

to 

CO 

•J 

CO 
CO 

1/1 

CO 
CO 

en 

to 

to 

CO 

m 

to 

CO 

I 

CO 
CO 

in 
i 
en 

00 

CO 
CO 

o 

o 

£ 

=     d 

5      2 

m 

<j 

-68- 


a. 

' 

i 

i 

■ 

1 

1 

• 

• 

a 

' 

■ 

• 

i 

■' 

' 

1 

' 

1 

I 

i 

■ 

1 

1             1 

1 

. 

c 
o 

5 
5 

o> 

c 
O 

>> 
n 

O 

1 

1 

i 

i 

' 

1 

• 

1 

55 

1 

• 

i 

i 

I 

1 

• 

' 

■a 
c 
n 
in 

' 

i 

i 

i 

1 

• 

1 

' 

"aj 
> 

O 

' 

i 

■ 

i 

' 

' 

1 

• 

o 
a    s« 

1 

■ 

i 

. 

1 

1 

1 

. 

S         w 

o      a)      — 
5     a    "■ 

Csl 

rsi 

O 

o 

A 

p-j 

lO 

o 

*3 

in 
m 

c 
o 

a. 

o 
ui 

ai 
a 

0 

o 

X 

< 
< 

< 

: 

= 

= 

< 

< 

= 

: 

z 

01 
0) 

E 
n 
o 

>■* 

TO 

= 

r 

= 

E 
0 

= 

i 

z 

Sample 

Depth 

Fl. 

in 
rsi 
O 

in 

m 

o 

o 
o 

in 

CO 

in 

O 

o 

in 
i 
m 

m 

O 

c 
o 

m 

00 

Ground 
Elevation 

Ft. 

m 
o 

= 

= 

= 

m 

o 
o 

r 

r 

z 

01 

in       •! 

r      u. 
O 

in 

cm 

= 

= 

= 

CI 

: 

: 

• 

Station 
No. 

+ 
so 

m 

r 

E 

1 

+ 

NO 

in 

: 

= 

- 

Sample 
No. 

to 

to 

i 

CO 

co 

CO 
CO 

-9 

CO 
CO 

lO 
CO 

rsi 

CO 
CO 

m 

CO 
CO 

1 

CO 

CO 

o 

0J 

o 

a 

Boring 
No. 

ac 

•"3- 

ON 

-69- 


00 


— 
Q. 


a 

■ 

1 

' 

> 

' 

' 

' 

' 

' 

• 

a. 

1 

• 

' 

• 

' 

1 

' 

i 

' 

' 

-i 

' 

• 

' 

• 

■ 

' 

1 

1 

1 

1 

' 

C 

o 

D 
W 

6 

M 

ui 

c 
re 

o 

n 

o 

1 

1 

1 

1 

1 

• 

1 

1 

• 

1 

1 

• 

to 

' 

1 

< 

• 

' 

■ 

1 

' 

• 

■ 

1 

■a 
c 
re 

' 

■ 

' 

t 

• 

■ 

1 

' 

1 

1 

■ 

• 

■5 
> 
re 

6 

' 

' 

' 

■ 

1 

■ 

' 

' 

• 

■ 

1 

• 

3       ;S 

1 

■ 

t 

■ 

1 

■ 

• 

' 

1 

1 

1 

' 

per 
FI. 

cn 

CO 

-J 

<j 

pNi 

0 

m 

r  j 

CO 

*? 

in 
m 

r~i 

l_ 

O 

t— 

< 
< 

1 

< 

f 

< 

■  < 

- 

<7 

- 

<3 
< 

= 

- 

-. 

- 

r- 

0 

W 

a. 
0 

E 
re 

> 

re 

E 
0 

>. 

-a 

e 

X 

= 

> 
(J 

e 

0 

> 

.  0 

E 
> 

CO 

; 

E 

re 
0 

> 

c 

CO 

= 

s 

• 

Sample 

Deplh 

Ft. 

in 

0 
O 

0 
m 
m 

0 
m 
in 
m 

m 

1 

O 

in 

0 
O 

0 

O 

in 
■n 

r* 
c 
«3 

m 

0 
0 

0 

m 
■ 

c 

IT) 

m 

C 

1      1 

3        re       — 

o      >     u. 

3    g 

O 

; 

1 

: 

O 

(N 

: 

: 

= 

0 

- 

■ 

- 

Ollset 
Ft. 

in 

CN 

* 

= 

= 

- 

= 

: 

: 

- 

Slalion 
No. 

0 
0 
+ 
m 

CM 

= 

= 

= 

0 
0 
+ 
1*1 

CM 
CN 

'- 

- 

: 

i 

: 

z 

Sample 
No. 

CO 

to 

1 

LO 

to 

m 
1 
co 

CO 

*3 
1 
CO 

to 

CO 

CO 

CM 

CO 

CO 

to 
to 

-3 
1 

CO 

to 

1/) 

CO 

(N 

to 
to 

1 

to 
to 

-3 

t 
tO 
10 

73 

01 

o 
a 

Boring 
No. 

c 
in 

in 

in 

-70- 


a. 

1 

in 

(N 

i 

i 

1 

• 

' 

• 

• 

' 

• 

1 

' 

c 
PI 

a. 

1 

00 

l 

' 

1 

■ 

' 

' 

1 

• 

• 

1 

1 

c 

CN 

1 

l 

1 

' 

i 

' 

' 

• 

• 

i 

1 

' 

o 
in 

c 
o 

3 

J3 
CO 

D 

e 

N 

(?) 

C 

<5 

> 
O 

• 

CN 

' 

1 

1 

• 

1 

• 

' 

• 

i 

1 

1 

PI 

i/5 

' 

CN 

l 

' 

• 

■ 

' 

• 

' 

■ 

• 

1 

• 

pi 

T3 
C 

n 

to 

1 

i 

' 

■ 

• 

' 

1 

" 

' 

i 

• 

• 

pi 

CN 

"cv 

> 
n 

6 

• 

r^- 

l 

1 

I 

• 

1 

1 

• 

1 

i 

1 

I 

- 

a    s« 

• 

■ 

• 

i 

1 

• 

1 

1 

1 

1 

i 

■ 

' 

■ 

5       - 

o      v      — 

5     a    "■ 

o 

CN 

-r 

r«* 

n 

(N 

PI 

m 

r- 

<■ 

o 

CN 

c 

r- 

• 

c 
g 

H. 

o 

CO 

a 

5 
to 

O 

z 
to 

< 
< 

O 

d 

< 

= 

<■ 
i 

< 

- 

'    < 

: 

= 

= 

• 

mi 
CN 

< 

= 

en 
< 

01 

1- 

E 
m 
o 

>. 
to 

= 

E 
CO 
O 

t3 
C 
fl) 

tO 

: 

E 
(0 

0 

> 

A3 

E 

CO 

o 

>. 

c 

(0 

to 

: 

0 

(fl 

a 
o 

fr- 

> 
n 

E 

<0 
0 

>•> 

c 

CO 
CO 

r 

(0 

Sample 

Depth 

Fl. 

m 

o 
o 

o 
m 
in 

O 

m 

m 
PI 

m 

r-» 
i 
o 

\0 

o 
pi 

in 

o 
m 
m 
pi 

in 

i 
O 

o 
o 

1 

m 

CO 

c 
m 

m 
pi 

m 

O 
O 

o 
pi 
m 

o 
m 
u-i 
Pi 

in 

i 

O 

o 
n 
o 

Ground 

Elevalion 

Ft. 

CN 

in 

•3 
O 

z 

z 

= 

m 

o 

: 

= 

= 

= 

in 

CN 

■a 

o 

= 

= 

: 

: 

Ollset 
Fl. 

fr- 
ee 
o 
in 

: 

- 

= 

fr- 
OC 

o 
o 

= 

= 

= 

z 

fr- 
ee 

o 
o 

CN 

= 

- 

: 

= 

Station 
No. 

o 

o 
+ 
o 

CN 

-. 

: 

= 

in 
in 

+ 

CN 

= 

- 

+ 

CN 

= 

= 

= 

: 

Sample 
No. 

to 

tO 

CN 

tO 
CO 

rn 

CO 

to 

CO 

CO 
CO 

r 

10 

PI 
1 

to 

CO 

to 

CO 

in 
i 
to 

CO 

to 

to 

CN 

to 

CO 

n 

to 
to 

to 
to 

CO 

m 

Si. 
o 

£ 

Boring 
No. 

m 

in 
m 

-71- 


Sl 

' 

i 

e* 

i 

' 

• 

1 

' 

i 

-J 

' 

a. 

■ 

.n 

i 

' 

■ 

• 

t 

1 

i 

vO 

1 

_j 

1 

i 

r*4 

. 

1 

• 

1 

!       i 

1 

. 

o 

1 

C 

o 

3 

wi 
5 

0) 

N 

to 

c 
'5 
O 

O 

• 

i 

o 

i 

' 

■ 

t 

i 

■ 

i 

r* 

1 

CO 

' 

i 

i 

' 

■ 

1 

' 

■ 

1 

•c 
c 
n 

00 

' 

• 

in 
m 

i 

' 

■ 

■ 

• 

I 

i 

• 

> 
ra 

c5 

' 

i 

c 

■ 

' 

■ 

' 

i 

' 

in 
m 

' 

a 

O      5? 

CC 

, 

, 

i 

i 

. 

i 

. 

■ 

1 

i 

, 

. 

0        4>       ,T 

CO 

o 

rj 

rj 

fN 

-j 

vO 

- 

sD 

c 

n 

= 

c 
o 

9- 

u 

0) 

a 

5 
to 

o 

X 
CO 

< 
< 

• 

■ 

•< 

= 

E- 

Q 

< 

: 

< 

o 

< 

= 

: 

<: 

0) 

5 

, 

* 

o 

>, 
•o 
c 
ra 
to 

r 

>> 

: 

E 
eg 
0 

> 

C 
(D 
CO 

eg 

LO 

= 

; 

: 

Sample 

Depth 

Ft. 

U*1 

O 

o 

o 
in 

o 

in 

i 
in 

m 

in 

c 
o 

1 
O 

O 

o 
in 

o 

in 
u- 

in 
[-* 

c 

<3 

in 

o 

o 

o 

m 
i 

in 

in 
m 

in 

i 

o 

Elevation 
Ft. 

•5 

- 

: 

; 

© 

= 

- 

oc 

= 

• 

r 

OS 

= 

= 

• 

H 

m 

r 

: 

= 

z 

- 

c 
'. 
=      o 

ni       Z 
CO 

O 

o 
+ 

m 

: 

- 

-. 

in 

+ 

m 

Ci 

'i 

- 

= 

= 

z 

r 

Sample 
No. 

■ 

co 
to 

■ 

CO 

to 

i 

CO 

CO 

CO 

1 

CO 
CO 

to 
to 

m 

CO 
CO 

1 

CO 

to 

1 
CO 

CO 

tX 

CO 

CO 

m 

to 
to 

to 
to 

o 

01 

o 

CL 

Boring 
No. 

in 

w 

00 

in 

-72- 


Q. 

1 

■ 

1 

• 

1 

I 

1 

1 

• 

1 

> 

i 

a. 

1 

• 

1 

1 

1 

I 

' 

' 

' 

1 

i 

i 

1 

I 

1 

( 

1 

i 

■ 

1 

1 

1 

i 

i 

c 
o 

3 

w 
O 

V 
N 

to 

c 
re 

6 

>> 
re 

5 

' 

i 

t 

1 

' 

1 

' 

I 

' 

1 

• 

i 

55 

1 

i 

1 

1 

I 

i 

t 

1 

1 

1 

i 

■ 

■o 

c 
re 
w 

1 

i 

1 

I 

' 

I 

• 

1 

1 

1 

■ 

i 

> 

s 

o 

1 

i 

I 

1 

1 

t 

1 

• 

' 

' 

i 

■ 

a 

o      S« 

E 

' 

i 

1 

1 

' 

i 

1 

• 

1 

1 

i 

■ 

Blow 
per 
Ft. 

-3 

m 

m 

vO 

in 

-tf 

r-v 

o 

*3 

<o 

c 
o 

Q. 

(J 
W 

01 

a 

o 
to 

o 

1- 
X 
to 

< 
< 

1 
< 

= 

i 

< 

= 

£1 

< 

-7 

< 

= 

; 

< 

- 

= 

: 

a 

K 
01 

E 
m 
o 

>% 

T3 

C 

n 
to 

= 

= 

: 

E 
ni 
o 

> 

*Z 
O 

E 
re 

0 

>i 

T3 

C 
re 

.to 

= 

z 

E 
re 
o 

>i 

c 
re 
to 

: 

r 

; 

Sample 

Depth 

Ft. 

m 

O 

o 

o 
in 

o 

m 
i 
m 

in 

i 

o 

in 

i 

o 

o 

o 
ri 
m 

o 

in 
i 
m 

n 

in 

O 

u-i 

i 

o 

o 

o 
■ 

o 
m 
m 
m 

in 

i 

o 

Ground 

Elevation 

Ft. 

m 

c 

= 

r 

= 

O 

: 

= 

z 

en 

o 

: 

r 

= 

Ollset 
Ft. 

•J 

o 

r 

= 

= 

E- 

J 
o 
m 

= 

: 

- 

5 

in 
m 

: 

- 

= 

Station 
No. 

o 
o 
+ 
<■ 

= 

= 

= 

o 
o 
+ 
ao 

: 

= 

- 

in 
in 

+ 

CT 

m 

= 

z 

= 

Sample 
No. 

I 

CO 
CO 

1 

CO 

CO 

m 
i 

CO 
CO 

I 
CO 
CO 

i 

CO 
CO 

to 

CO 

m 
i 

CO 
CO 

< 

1 

to 

CO 

i 

CO 
CO 

CO 
CO 

m 
i 

CO 
CO 

I 

CO 
CO 

u 

0) 

o 

d 

Boring 
No. 

in 

o 

vO 

-73- 


s 

■ 

.' 

t 

' 

1 

■ 

> 

1 

' 

' 

' 

■ 

' 

_l 

0. 

' 

I 

■ 

1 

' 

' 

' 

• 

1 

• 

' 

• 

■ 

' 

ml 

( 

' 

• 

■ 

• 

■ 

• 

■ 

1 

' 

' 

• 

• 

' 

C 

o 

en 
5 

a 

N 

<7i 

c 
re 
O 

>■ 
■a 

O 

' 

' 

1 

' 

1 

' 

■ 

1 

1 

' 

> 

■ 

' 

55 

' 

1 

' 

1 

1 

1 

' 

■ 

t 

' 

> 

' 

■o 
c 
re 

- 

1 

I 

1 

1 

• 

1 

• 

1 

1 

' 

' 

• 

• 

> 
re 

O 

1 

1 

' 

1 

' 

i 

1 

' 

1 

• 

• 

• 

Q 

a    s« 

oc 

1 

' 

1 

' 

1 

' 

• 

' 

• 

1 

' 

■ 

' 

'    5       ^ 

o      o      — 

5     a    u. 

r. 

2 

m 
CM 

C-J 
CI 

in 

<■ 

in 

- 

- 

d 

c 
o 

g. 

u 

(A 

& 
Q 

'5 

O 

>- 
X 
en 
< 
< 

■ 

' 

1 

< 

= 

= 

< 

= 

-3- 

< 

= 

i 

< 

< 

= 

- 

o 

5 

X 

c 
o 

w 

<-c  X 

re    0) 

X  in 

a.  3 

VI     - 

<   U 

**  — 

c   ~ 
t  — 
co  oi 

- 

E 
o 

*o 

c 

CO 

- 

•- 

E 

o 
>-. 

= 

E 
C 

CO 

• 

E 

nj 
0 

> 

CO 

s 

: 

Sample 

Depth 

Ft. 

in 

c 
o 

C 

m 

o 
m 
in 

n 

IT 

C 

o 

• 

o 
m 

CO 

o 
in 

in 

CO 

in 

O 

o 

O 
PI 

in 

o 

in 
in 

in 

o 

m 

o 
o 

c 
in 

o 
in 
in 
rn 

m 

o 

Ground 

Elevation 

Ft. 

00 

o 

= 

= 

= 

= 

- 

© 

z 

: 

- 

00 
00 

o 

: 

- 

= 

Ollset 
Ft. 

J 
o 

f- 
-J 

CT 

r 

r 

Z 

CM 

= 

: 

- 

Slalion 
No. 

+ 

O 

= 

: 

• 

o 

CO 

+ 
m 

CM 

• 

: 

= 

Sample 
No. 

in 

l/> 

(SI 

i 

CO 

to 

en 

CO 

CO 

CO 
CO 

tn 

en 
in 

in 
in 

CO 
CO 

i 

CO 
CO 

m 
i 

CO 
CO 

-3 

in 
in 

en 

tO 

CO 

to 

u 

0) 

Boring 
No. 

CM 

-3 

-74- 


o 

4J 

J= 
4J 

O 


E 


tx. 
co 


o-  o 

■<  s: 
a 

K  n 

•*  o 

T)  CO 

c 


o. 

< 


0. 

1 

• 

1 

' 

i 

• 

in 

i 

' 

-J 

0. 

1 

i 

' 

1 

• 

■ 

in 

CO 

i 

1 

-J 

1 

• 

• 

1 

i 

i 

o 

■ 

1 

c 
o 

D 
XI 

5 
ai 

N 

<7i 

c 
(5 

>> 
O 

1 

t 

' 

1 

i 

■ 

(S 

o* 

i 

1 

25 

' 

i 

1 

1 

i 

i 

CO 

m 

i 

' 

•a 
c 
n 

10 

' 

i 

1 

1 

i 

!        i 

n 

m 

IN 

i 

• 

a> 

> 
m 

O 

1 

i 

' 

1 

• 

i 

~ 

in 

■ 

I 

O 

1 

■ 

' 

' 

i 

■ 

' 

i 

J 

' 

3      .. 

I  a.  e 

1 

■ 

' 

1 

i 

• 

i 

i 

> 

1 

c 
o 

Q. 

u 

(A 

01 

Q 

5 

01 

O 

t- 
X 

< 
< 

U3 

< 

rN. 

to 

< 

o 

< 

< 

o 

< 

<: 

o 

< 

-J 

*o 
i 

i 

< 

o 

< 

0) 

3 

K 

1- 

O 
W 

a 

0 

' 

o 

IB 

a 

0 

E- 

i 

o 

C/l 

a. 
o 

i 

£ 
u 

CO      li 

to 

o 
u 

a. 

0 

i 

Sample 

Depth 

Ft. 

o 
o 
d 

n 
o 

O 

o 
o 

o 

m 

i 

o 

O 
O 

m 

u-. 

o 

c 
o 

o 

in 
O 

o 
i 
o 

o 

m 

o 

Ground 

Elevation 

Ft. 

o 
m 

00 

o 

: 

CM 

O 

r 

in 

o 

= 

c 
m 

CO 

o 

= 

m 

CO 

o 

= 

Ollsel 
Ft. 

m 

= 

= 

= 

= 

fr- 

= 

Station 
No. 

in 

+ 
m 
*n 

= 

o 

o 
+ 

in 

= 

o 

o 

+ 

00 

= 

o 
o 

+ 

= 

o 
o 

+ 

vO 
vO 

: 

Sample 
No. 

i 

1 

• 

i 

I 

i 

i 

i 

1 

o 

at 

O 

a 

Boring 
No. 

in 

■-C- 

cc 

-75- 


s. 

1 

' 

1 

( 

1 

. 

i 

■ 

• 

Q. 

1 

' 

t 

' 

1 

• 

' 

1 

• 

r- 

• 

■ 

1 

_1 

1 

' 

1 

1 

1 

1 

1 

1 

r 

(VI 

t 

• 

1 

c 
o 

3 
5 

N 

J) 

C 

n 
G 

>• 
n 

U 

' 

1 

1 

I 

1 

1 

1 

' 

1 

0* 

i 

• 

1 

(J) 

' 

1 

' 

' 

• 

' 

' 

1 

I 

O^ 

■ 

• 

' 

C 

n 

• 

' 

' 

■ 

' 

' 

1 

' 

• 

■ 

■ 

• 

0) 

> 
n 

O 

' 

• 

' 

1 

• 

1 

' 

1 

■ 

• 

• 

' 

Q 

O      S* 

s 

1 

1 

' 

' 

1 

' 

' 

• 

■ 

l 

i 

■ 

■ 

3      w 

0      o      — 

5     a    "■ 

' 

1 

' 

1 

' 

1 

' 

' 

t 

■ 

■ 

• 

' 

c 
o 

Q. 

u 

(A 
QJ 

a 

5 
in 

o 

X 
C/5 

< 

o 

< 

o 

< 

sO 

r-- 
i 

< 

o 

< 

c 
< 

< 

< 

o 

< 

< 

' 

01 

D 
Hi 
0) 

t- 

O 

w 

o 
H 

• 

o 

C/S 

e- 
o 
t- 

■ 

0 
U) 
a. 
o 

.E- 

■ 

■ 

0 

w 

o. 
o 

t- 

• 

E 
0 

C 

en 

0 
0 

■ 

U 

Sample 

Depth 

Fl. 

o 

o 

o 

o 

c 

o 

1 

o 

o 

o 

n 
i 

o 

O 

o 
o 

I 

O 

o 
m 

o 

1 

o 

o 

O 

o 

C 

o 

c 

o 

r-l 

in 
■ 
10 

Ground 

Elevation 

Fl. 

CO 

o 

• 

in 

00 

c 

= 

X 

c 

: 

: 

1** 

OC 

c 

: 

= 

CO 

o 

: 

* 

a 

IA          mi 

—           U. 

o 

6- 

J 
o 

r 

CC 

- 

- 

- 

-J 

= 

= 

Q 

: 

= 

Slatlon 
No. 

o 

o 
+ 

00 

U3 

: 

O 

o 
+ 
in 

: 

— 

e 

+ 

.  o 

o 

• 

- 

o 
c 
+ 
in 
o 

• 

: 

o 

o 

1 

o 

: 

= 

Sample 
No. 

i 

t 

t 

' 

' 

1 

1 

i 

1 

i 

' 

• 

' 

o 

o 
a 

Boring 
No. 

o 

r^ 

r*i 

-3 

-76- 


K 

i 

i 

' 

' 

-5 

1 

a. 

' 

i 

' 

1 

*3 

1 

_i 
_i 

1 

' 

1 

1 

CO 

1 

c 
o 

3 
w 

5 

a 

N 

to 

c 
'5 
O 

>• 
n 

U 

• 

t 

I 

1 

o 

1 

CO 

i 

' 

• 

1 

o 

• 

•D 
C 
ro 
CO 

i. 

• 

1 

' 

CO 

m 

1 

> 

n 

i 

1 

1 

' 

< 

' 

Q 

O       3? 

E 

i 

1 

1 

' 

i 

1 

O       <u      — 

g     S.    u- 

i 

1 

' 

1 

i 

• 

c 
o 

Q. 

u 

CI 
u 

a 

5 

CO 

o 

1- 
X 
CO 
4 
< 

o 
< 

-J 

< 

o 

1 

4 

-J 

< 

'  < 

' 

o 

5 
>« 

►- 

o 

W 

a. 
o 

i 

«— i 
0 

vt 
a 
o 

i 

0 

n 

.  u 

Sample 

Depth 

Fl. 

o 

1 

o 

o 

r4 

o 

o 
o 

o 

CO 

o 

-J 

CO 

o 

in 
i 

fN 

-7 

Ground 

Elevation 

Ft. 

o 

o 

o 

= 

00 

o 

= 

: 

r 

Olfsel 
Fl. 

H 

J 

I 

= 

= 

r 

Station 
No. 

o 

o 
+ 

CD 

= 

o 
o 
+ 
o 

r 

: 

: 

Sample 
No. 

i 

1 

i 

' 

1 

1 

u 

0) 

o 
a. 

Boring 
No. 

in 

NO 

-77- 


o 
CO 


O  1-1 

—   o 

<  x. 

01 

K     U 
■H     O 

•a  ca 

c 

01 

o. 
a. 

■< 


a. 

i 

; 

1 

' 

<o 

r-N 

r- 

o 
n 

• 

' 

' 

a 

i 

i 

1 

1 

CO 

in 

m 
m 

i 

i 

' 

i 

i 

t 

1 

u-1 

r*        i 

O 

i 

• 

i 

c 
0 

3 

XI 
w 

5 

0) 
N 

co 

c 
"5 
O 

> 
ra 

U 

i 

l 

1 

1 

1 

i 

■ 

O 

■O 

i 

I 

1 

55 

' 

l 

' 

1 

1 

i 

i 

r- 1 

in 

i 

• 

' 

•o 
c 
ra 
CO 

t 

I 

' 

■ 

' 

i 

i 

r-» 

<r 

ri 

■ 

' 

> 
ra 

3 

' 

1 

' 

■ 

1 

' 

c 

o 

o 

■ 

■ 

a 

O      8? 

EC 

, 

i 

1 

, 

1 

i 

I 

i 

i 

i 

i 

1 

Blow 
per 

Ft. 

1 

. 

■ 

■ 

i 

' 

i 

i 

' 

' 

■ 

' 

c 
o 

Q. 
w 

Oi 

D 
o 

CO 

o 

»— 

s 

CO 

< 
< 

< 

: 

i 

< 

-. 

< 

in 

n 

\D 

i 

i 

< 

i — 

in 

I-* 

< 

' 

0) 

5 

01 

>• 
(D 

U 

>. 

4J 

to 

: 

> 

C  - 
ra  OJ 
CO 

a 
u 
>, 

CO 

i 

ca 

-  u 

-  c 

ra 
>. 

to 

TO 

u 

>-E 
—  c 
oo 

p-> 

(0 
U 

CO 

> 

■a  ra 

c    U 
CO 

Sample 

Depth 

Ft. 

o 

CM 

O 

o 

IT) 
,  O 

in 

CJi 
1 

m 

vO 

in 

o 

c 

in 
in 

in 

i 
m 

m 
o 

in 

in 

m 
i 

c 

d 

o 
r-. 

in 
m 

in 
tN 

i 

o 

r-. 

in 
rj 

o 

o 

in 

in 
c-i 

o 

in 

Ground 

Elevation 

Ft. 

vO 

ao 
rsi 

c 

= 

r 

vO 

: 

= 

r 

CO 

in 

= 

= 

vO 
vO 

o 

z 

- 

Ollsel 
Fl. 

c-i 

O 
vO 

= 

: 

s- 

O 

_.,  .,, 

H 
££ 

: 

= 

in 

- 

Station 
No. 

in 

: 

= 

O 
+ 

in 

r 

o 

+ 
o 
nj 
m 

: 

Sample 
No. 

' 

• 

1 

' 

' 

i 

' 

• 

i 

i 

■ 

1 

o 

01 

2 
a 

Boring 
No. 

CO 

c 

o 

-78- 


X 

' 

> 

■ 

• 

00 

' 

' 

' 

i 

■  i 

i 

• 

a. 

z 

■ 

-J 
0. 

• 

■ 

i 

• 

-5 

1 

1 

1 

■ 

1 

• 

I 

0. 

z 

■ 

_i 

1 

i 

i 

i 

in 

1 

• 

1 

i 

1 

■ 

■ 

a. 

z 

i 

c 
g 

A 

Q 

a 

N 

c 

ra 
U 

1 

i 

i 

i 

i 

• 

1 

i 

i 

1 

i 

• 

i 

i 

55 

' 

i 

i 

i 

i 

1 

1 

1 

i 

1 

■ 

i 

i 

i 

■a 
c 
ra 
in 

' 

i 

i 

■ 

i 

1 

' 

1 

i 

1 

■ 

■ 

• 

■ 

> 
ra 

O 

• 

i 

i 

> 

■ 

■ 

' 

1 

■ 

1 

■ 

■ 

■ 

■ 

a 

O      J« 
IX 

' 

• 

i 

i 

i 

1 

1 

1 

t 

1 

i 

1 

1 

■ 

Blow 
per 
Fl. 

1 

i 

■ 

• 

• 

I 

1 

' 

i 

1 

i 

' 

' 

i 

c 
o 

Q. 

u 
(A 

01 

O 

o 
tn 

O 

t- 
X 

< 
< 

< 

m 

< 

■ 

<: 

i 

' 

' 

I 

i 

< 

in 

i 

< 

< 

<0 

r- 

i 

< 

■ 

in 
t 

< 

■< 

a 

X 

>> 

ra 

U 

4-) 

ra 
U 

u. 

fl 
o 

u 
l/> 

c 

01 

>.  > 
■o   ra 

C     1- 

ra    u 
en 

U 
4J 

ra 

ra 

i-H 

u 

>>  E 

*->  ra 

~    0 

in 

(0 

u 

4-) 

ra 
u 

: 

ra 

u 

>,e 

*->  ra 

—I  o 

in 

Sample 

Depth 

Fl. 

m 

o 
o 

o 

CM 

in 

o 

o 

o 

in 

o 
m 

in 
in 

O 

in 

o 
o 

o 

o 

1 

o 

o 

o 

o 

o 
o 

in 
m 

1 

o 
o 

tn 
in 
tn 
n 

m 

i 
m 

in 

tn 

in 

Ground 

Elevation 

Ft. 

o 
o 

= 

m 

vC 

o 

: 

- 

= 

= 

m 

m 
rt 

o 

= 

= 

m 
m 
o 

- 

: 

= 

Ollset 
Ft. 

H 

•J 

= 

j 
in 
in 

r 

- 

- 

: 

fr- 
C-l 

= 

= 

H 

-J 

CO 

: 

= 

r 

Station 
No. 

-*• 
m 

= 

o 

+ 

m 

- 

- 

• 

: 

o 

o 

+ 

in 

= 

= 

cn 

+ 

in 

- 

: 

= 

Sample 
No. 

i 

i 

t 

' 

• 

' 

1 

i 

1 

t 

i 

i 

i 

' 

o 

0) 

o 

£ 

Boring 
No. 

00 

*vi 

00 

00 

XI 

-79- 


a 

' 

i 

1 

' 

■ 

~ 

• 

• 

r"> 

a 

1 

• 

1 

■ 

i 

a. 
Z 

' 

i 

- 

' 

' 

• 

1 

1 

• 

z 

■ 

> 

o 
m 

■ 

c 
o 

3 

*n 
5 

B 

N 

Ji 

c 
2 

<5 

n 
U 

' 

■ 

' 

' 

■ 

1 

• 

1 

i 

' 

J5 

' 

■ 

' 

' 

■ 

■ 

1 

' 

i 

' 

•D 
C 

n 

01 

1 

■ 

' 

' 

■ 

1 

• 

1 

■ 

> 

6 

1 

■ 

' 

• 

■ 

• 

1 

' 

• 

m 

a 
a    i* 

CC 

' 

i 

' 

' 

■ 

' 

• 

1 

■ 

' 

On       — 

5     a    * 

' 

■ 

' 

1 

i 

1 

' 

' 

■ 

' 

c 
o 

a 

u 

a> 

a 

'5 

o 

X 

< 
< 

' 

t 
r- 

< 

< 

■ 

< 

in 

i 

i 

< 

' 

< 

«n 
< 

' 

CJ 

u. 

> 

CO 

> 

in 

>> 
U 

> 

u 

(-0 

> 
nj 

•o 

c 

> 

re 

u 
> 

in 

l-3  a> 

c  u 

-   u 
to 

Sample 

Depth 

Ft. 

m 

o 
o 
a 

in 

IT 

c 

o 

00 

o 

o 
r*l 

o 
o 

in 

sO 

O 
en 

r*« 

IT 

ri 

c 
c 

m 

o 
o 

Ground 

Llevalion 

Fl. 

o 

o 

= 

: 

r 

X 

: 

- 

o 

- 

r 

Ollset 
Ft 

fr- 
ee 
O 

= 

: 

= 

-J 

00 

r 

z 

: 

Station 
No. 

m 
m 

+ 

m 

= 

- 

: 

in 

+ 
m 

in 

= 

- 

O 

+ 

m 

= 

Sample 
No. 

i 

• 

1 

i 

• 

1 

• 

• 

• 

t 

o 

0) 

o 
a 

Boring 
No. 

00 

1 

-80- 


a 

t 

1 

1 

1 

i 

• 

1 

1 

-i 
a. 

1 

1 

1 

I 

i 

1 

1 

1 

_i 
_i 

' 

' 

1 

1 

• 

1 

1 

• 

c 
g 

XI 

a 

0) 

N 

to 

c 
'n 

a 

n 
o 

t 

1 

1 

1 

• 

1 

1 

1 

m 

t 

1 

1 

' 

1 

1 

1 

1 

c 
ig 
to 

' 

1 

1 

1 

1 

1 

1 

1 

«5 

> 

e 
o 

1 

1 

' 

1 

1 

1 

• 

1 

a 
a  5! 

s 

' 

' 

1 

' 

1 

1 

1 

' 

Blow 
per 
Ft. 

-tf 

CM 

' 

m 
n 

o 

o 

CM 

c 
o 

Q 
U 

ai 

a 

o 
to 

o 

1- 
X 

to 

< 
< 

l 

r- 
i 
< 

in 
i 

< 

i 

i 

= 

: 

= 

i 

■ 

a 

u 

1- 

t_> 
to 

C 
CD 
V) 

3 

a 

<_> 

u 

^  £ 

•h  0 

to 

: 

r 

'  = 

> 

•O  ft 

C  L 

ro  & 

Sample 

Depth 

Ft. 

fM 

o 

o 

m 
i 
m 

m 

m 

r- 

i 
o 

m 

o 
i 

00 

i 
o 

o 
in 

m 

in 
O 

o 
© 

fM 
1 

in 

CO 

Ground 
Elevation 

Ft. 

m 

CM 

o 

Ollsel 
Ft. 

H 

o 

= 

= 

: 

- 

= 

= 

= 

Station 
No. 

o 
o 

+ 

cm 
in 

Sample 
No. 

to 
to 

CM 
i 

to 
to 

m 
i 
to 

to 

CO 

en 

m 
i 

CO 

en 

»© 

1 

to 
to 

i 

to 
to 

CO 
1 

to 

CO 

u 

.22. 
o 

ct 

Boring 
No. 

00 

CO 

-81- 


a. 

1 

• 

a. 

z 

i 

i 

ci 

I 

i 

' 

' 

1 

• 

a. 

z 

i 

• 

ao 

I 

• 

• 

1 

1 

1 

Ol. 

z 

i 

• 

sO 

I 

i 

• 

I 

c 
o 

5 

to 

a 

N 

ui 

c 

o 

>• 
n 

u 

1 

• 

1 

i 

■ 

i 

■ 

i 

1 

' 

55 

' 

1 

1 

■ 

■ 

• 

■ 

i 

' 

' 

c 
n 

1 

' 

1 

i 

i 

i 

• 

i 

■ 

1 

> 
o 

' 

• 

' 

• 

' 

i 

■ 

• 

1 

Q 

O       o« 

a 

' 

' 

1 

■ 

' 

■ 

i 

■ 

■ 

0          0)         — 

5     S.    u. 

fN 

ro 

' 

■ 

r  i 

i 

r 
r 

-J 

c 
g 

a 

u 
in 

01 

a 

o 

o 

1— 
X 

< 

1 
r- 

i 
< 

in 

< 

- 

= 

< 

= 

: 

' 

■ 

0) 

3 

01 

1- 

fl 

u 
*J 
to 

> 

n 

- 

: 

u 

fH     C 
tO 

" 

= 

= 

> 
"0  fl 

-   - 

fl    U 

(O 

: 

Sample 

Depth 

Fl. 

.n 

O 

■ 

in 
n 

o 

oc 
i 

o 

o 

CO 

in 

C 

in 

in 

r"i 

in 

O 
«o 

o 

o 
rsi 

in 

00 

in 

o 

c 
m 

m 

Ground 

Elevation 

Fl. 

-J 

o 

- 

01 

=      u. 
O 

Station 
No. 

o 
+ 

fNI 

m 

: 

r 

= 

r 

= 

r 

- 

= 

- 

Sample 
No. 

lO 

to 

to 

m 
i 

to 

tO 

to 
to 

1 

tO 

m 

to 

oc 

in 
in 

to 
to 

o 

in 
en 

u 

01 

o 

£ 

Boring 

No. 

00 

-82- 


a. 

• 

' 

a. 

z 

a. 

Z 

' 

' 

l 

a. 

' 

1 

a. 

z 

a. 

z 

' 

O 
-3 

' 

1 

1 

1 

z 

z 

( 

1 

l 

c 

0 

3 

w 

5 

N 

<75 

c 
n 

a 

>> 
n 

U 

1 

1 

1 

( 

1 

■ 

• 

1 

55 

' 

1 

1 

1 

' 

l 

1 

l 

c 
q 

' 

r 

1 

1 

' 

■ 

' 

l 

> 
to 

O 

1 

■ 

• 

1 

1 

i 

• 

• 

a 
o    s« 

a. 

1 

t 

1 

1 

l 

i 

1 

l 

Blow 
per 
Ft. 

rM 

in 

1 

1 

n 

• 

' 

r 

c 
g 

H. 

u 
(/I 
0) 

a 

5 
to 

O 

Z 

< 

< 

i 

in 
i 

< 

1 

< 

: 

: 

,  = 

: 

• 

01 

M 

n 
u 

to 

n 

m 
u 

■tJ    (0 
rH     O 

to 

= 

- 

: 

: 

> 

C    t- 

-      0 

to 

Sample 

Depth 

Ft. 

in 

o 

a 
m 
m 

o 
on 
o 

in 
o 

00 

in 

CM 

c 

in 
in 

in 
m 

o 

00 

o 

o 
o 

CM 
■ 

in 

00 

Ground 

Elevation 

Ft. 

in 

o 

■ 
Ottsel 

Ft. 

H 

.J 

- 

• 

= 

- 

- 

: 

= 

Station 
No. 

o 

m 

+ 

m 

- 

- 

= 

- 

' 

= 

- 

Sample 
No. 

to 

to 

r-4 
i 

to 
to 

n 
i 

to 

i 

E- 
t/1 

m 

to 
to 

< 

to 

00 

v> 

C/> 

u 
o 

Boring 
No. 

o 

-83- 


u-j 


..     41 

-«  o 

<  X 
01 

x    i- 

-H      O 

■n  pa. 

c 

B 
o. 
a 
< 


a 

' 

• 

*o 

-a- 

' 

■ 

i 

I 

' 

r>» 

i 

P-J 

' 

0. 

1 

1 

\o 

CM 

CM 

■' 

i 

i 

' 

' 

fi 

• 

PI 

CN 

' 

_i 

1 

1 

in 

1 

i 

• 

I 

1 

o 

■ 

t 

c 
g 

3 

a 
V> 

a 

m 

N 

i/5 

c 
re 
(5 

>> 
re 

U 

1 

1 

(N 

1 

i 

i    • 

1 

1 

-ff 

i 

p-i 

1 

co 

1 

1 

00 

m 

t 

i 

i 

1 

1 

-J 
m 

• 

n 
^ 

1 

•a 
c 
re 
CO 

• 

1 

m 

00 

1 

i 

i 

1 

• 

fM 

i 

m 

' 

"5 
> 
re 

O 

1 

' 

CM 

fl 

1 

i 

> 

■ 

' 

cr 

i 

rj 

• 

Q 

a    s? 

GC 

' 

1 

' 

■ 

1 

■ 

i 

■ 

1 

i 

• 

1 

1 

S         w 

O         0)         — 

5     a    "• 

t 

• 

1 

■ 

' 

i 

■ 

■ 

■ 

■ 

■ 

• 

1 

c 
g 

U 

(A 

01 

a 
o 

O 

t- 
I 
co 

4 
< 

c 

< 

in 

< 

o 

in 

1 

< 

o 

sD 

i 

< 

in 

< 

o 
< 

m 

i 

< 

o 

•o 

i 
< 

CO 

< 

in 

vO 

i 

< 

0) 

5 

01 

0 
(fl 

a 

0 

H 

i 

£ 
o 

>•> 

fC 

1 

O 
V) 

a. 
o 

0 
(fl 

a. 

0 

' 

E 

« 
o 

>. 

ro 

U 

0 
V) 

a 
o 

H 

E 

0 
J 

i 

Sample 

Depth 

Fl. 

*7 
O 
O 

o 

m 
i 

o 

o 

o 

Q 
in 

00 

in 
i 
o 

trt 

fM 

i 

O 

o 

O 
vO 

o 

! 

o 
o 

o 

r-4 

in 
t 

© 

O 
O 

O 

in 
O 

O 
tO 

© 
in 

Ground 

Elevation 

Ft. 

>o 

o 

= 

%o 

o 

* 

• 

vO 
(S 

in 
o 

= 

r* 

o 

: 

: 

-3 
CM 

o 

: 

= 

Ollsel 
Fl. 

OS 

■ST 

= 

: 

- 

H 

-J 
o 
m 

1 

a. 
r4 

= 

= 

CM 

: 

= 

Station 
No. 

o 

o 
+ 
m 
o 
n 

= 

+ 
m 
to 

CI 

* 

- 

* 

o 
4- 

'■O 

z 

o 
a 
+ 

SO 

m 

= 

= 

m 
oo 

+ 

m 

i 

r 

Sample 
No. 

i 

1 

i 

1 

i 

i 

' 

■ 

1 

i 

i 

• 

i 

u 

Si. 
o 

a 

Boring 
No. 

o> 

fM 

o*> 

Ot 

-84- 


0. 

' 

• 

1 

i 

O 

• 

i 

1 

■ 

' 

' 

' 

a. 

■ 

1 

1 

- 

in 

I 

■ 

' 

' 

' 

t 

1 

1 

' 

' 

• 

in 

' 

i 

■ 

■ 

• 

' 

1 

c 
o 

3 

5 

o 

M 

CO 

C 

(5 

>• 
ra 

O 

1 

1 

1 

■ 

m 

' 

i 

' 

i 

1 

1 

1 

55 

■ 

1 

1 

i 

C*4 

1 

i 

' 

i 

' 

1 

1 

T3 

C 

ra 
10 

1 

I 

1 

• 

in 

• 

• 

• 

• 

' 

1 

1 

> 
ra 

O 

1 

I 

1 

i 

00 

• 

i 

1 

i 

1 

' 

• 

Q 

O      j! 

OC 

1 

' 

' 

' 

• 

I 

■ 

' 

■ 

! 

• 

1 

Blow 
per 
Ft. 

1 

1 

' 

• 

■ 

• 

i 

I 

i 

i 

• 

■ 

e 
o 

g. 

in 
Q 

o 
10 

O 

t- 

r 

CO 

< 

< 

o 

SO 

i 

< 

in 

so 
i 
r- 

i 
< 

< 

o 

sO 
r- 

< 

m 

in 
so 

< 

o 

sO 
I 

< 

in 

sO 

i 

< 

sO 

< 

o 

1 

< 

m 

sO 

i 
p- 

i 

< 

m 

< 

a 
5 

X 

01 

>- 

0 
[fl 

a. 

0 

■ 

• 

0 
(A 

a. 
o 
E- 

>> 
(0 

U 

>>  E 
•a  n 

c  o 

to 

i 

0 
I/} 

a. 

0 

H 

i 

' 

o 

en 
a 
o 

■ 

' 

Sample 

Depth 

Ft. 

m 

o 
o 
o 

m 

c 

i 

in 

O 

o 

CO 

m 

CM 

in 

i 

00 

r*"i 

vO 

c 

1 

o 
o 

CM 

sO 

O 

o 

m 
i 

-a- 

00 

c 
o 
o 

00 

o 

o 
m 

Ground 

Elevation 

Fl. 

sO 

o 

: 

- 

in 

m 
o 

= 

= 

o 

in 

o 

r 

I 

00 

o 

- 

= 

Ollsel 
Ft. 

: 

• 

Eh 

a: 
ao 

= 

= 

as 
m 

= 

= 

fr- 
ee 

r4 

- 

: 

Siation 
No. 

o 
in 

r- 

m 

= 

- 

O 
O 

+ 

n 

00 

= 

= 

o 
in 

+ 
m 

CO 

z 

- 

o 
o 

+ 

ro 

- 

- 

Sample 
No. 

i 

1 

i 

■ 

I 

' 

i 

i 

' 

i 

1 

1 

o 
u 

o 

£ 

Boring 
No. 

sO 

CO 

-85- 


CL 

i 

1 

' 

' 

1 

' 

' 

1 

' 

■ 

i 

1 

-J 

a 

' 

1 

1 

• 

' 

' 

• 

' 

' 

1 

i 

• 

_i 

i 

' 

1 

1 

• 

i 

• 

1 

1 

1 

' 

• 

c 
o 

3 
a 

"S 
w 

a 

a 

N 

C 

n 
6 

> 
re 

U 

i   1        i 

' 

' 

• 

1 

' 

' 

' 

' 

' 

' 

t/5 

' 

• 

1 

' 

' 

1 

' 

' 

1 

1 

• 

1 

T3 
C 
10 

CO 

i 

• 

■ 

1 

' 

' 

' 

1 

1 

1 

' 

1 

> 
re 

O 

' 

' 

1 

' 

1 

' 

' 

' 

' 

' 

' 

1 

Q 

O      5« 

' 

1 

' 

■ 

' 

' 

• 

1 

' 

' 

1 

3       _ 

O        v       — 

5     a    "" 

' 

1 

' 

' 

• 

1 

' 

1 

' 

' 

1 

c 
0 

a 

u 
VI 

c 

0 

>— 

■r 
< 

o 

< 

CO 

< 

in 

< 

1 

in 

< 

pn 
< 

- 

< 

o 

■< 

CO 

< 

■< 

a 

5 

1) 

(- 

0 
vt 

a. 
o 
H 

t 

' 

> 
n 

• 

■ 

o 
in 

a 
o 

E- 

' 

0 

in 

a 
o 

■ 

Sample 

Depth 

Ft. 

O 
i 

o 
o 

fN 

u-i 
o 

o 
o 

in 

O 

o 

o 

cc 

rj 

C 

CO 

o 

1 

o 
o 

o 

O 

m 
o 
m 

o 

o 

o 

O 
o 

1 

o 

Ground 

Elevation 

Ft. 

m 

o 

8 

: 

a* 

in 

o 

r 

: 

a* 

c 

r 

- 

o 

CO 

rn 
o 

* 

- 

5 

(A         w 

=          U. 

O 

CO 

= 

: 

: 

: 

5 

r 

= 

r 

- 

Station 
No. 

c 

Q 

+ 

= 

= 

o 
o 
+ 

m 

- 

: 

o 
o 

+ 

en 

: 

s 

+ 

o 

: 

i 

Sample 
No. 

1 

1 

' 

i 

• 

• 

t 

• 

• 

1 

' 

i 

o 

Eg 

o 
a. 

Boring 
No. 

o 
o 

o 

o 

m 

o 

-86- 


a 

1 

' 

1 

1 

■ 

t 

' 

' 

' 

1 

• 

0. 

1 

• 

' 

1 

■ 

1 

' 

' 

1 

• 

1 

1 

' 

1 

' 

• 

1 

' 

' 

1 

1 

' 

c 
o 

3 
A 

in 

5 

01 
N 

(/) 

C 

C 

>> 
a 

O 

1 

1 

1 

1 

1 

1 

1 

( 

I 

1 

1 

i7> 

' 

' 

1 

• 

1 

■ 

• 

1 

1 

■ 

■ 

•D 

c 
a 
10 

1 

' 

1 

1 

1 

( 

t 

' 

1 

1 

' 

0 
> 
n 

O 

t 

' 

• 

1 

1 

■ 

' 

1 

1 

1 

' 

Q 

a     5! 

E 

' 

' 

1 

' 

• 

■ 

1 

1 

' 

■ 

1 

5      .- 

O         0)        — 

5     a    "■ 

1 

1 

' 

1 

■ 

1 

• 

' 

• 

■ 

i 

c 
0 

a. 

0 

(A 

at 

Q 

5 
I/) 

O 

l- 
X 

< 
< 

0 
so 

1 

< 

in 

c 

< 

1 

< 

' 

m 

sO 

< 

so 

< 

0 
0 

< 

00 

so 

< 

0 

SO 

< 

u-i 

r-. 

< 

-J 
< 

0 

5 

a 

1- 

0 
V) 

a 
0 
E- 

■ 

■ 

> 

T3     TO 
C     - 

re   u 
10 

1 

*-< 

0 
vt 

a 
0 

1 

0 
1/1 

a 
0 

' 

Sample 

Depth 

Ft. 

0 

0 
0 

0 

m 

1 
.0 

O 

m 

0 
0 
0 

10 

1 

SO 
O 

m 
so 

ao 

0 
1 
O 

0 

0 
m 
ao 

0 

fs4 

O 
O 

m 
1 

m 

Ground 
Elevalion 

Ft. 

0 

O 

: 

= 

m 

O 

: 

z 

SO 

m 
m 

0 

: 

m 
m 

O 

- 

z 

Ollset 
Fl. 

: 

: 

H 
J 
O 

= 

1 

- 

H 
J 
SO 

- 

- 

Station 
No. 

0 
0 
+ 
in 
O 
-a* 

z 

z 

O 
in 
+ 
00 
0 
-7 

: 

.: 

0 
0 

+ 

- 

O 
sO 

+ 

r^ 
■a1 

z 

z 

Sample 
No. 

1 

1 

• 

• 

' 

' 

( 

1 

' 

1 

1 

73 

O 

a 

Boring 
No. 

•3- 
0 

m 
0 

so 

O 

O 

-87- 


a 

' 

' 

' 

' 

' 

• 

■ 

i 

i 

■ 

• 

t 

a. 

' 

' 

1 

' 

' 

i 

1 

' 

• 

■ 

■ 

' 

1 

_i 

1 

' 

' 

• 

' 

■ 

' 

■ 

■ 

t 

• 

' 

1 

c 
o 

M 

a 

0) 
N 

J) 

C 

O 

>> 
n 

O 

• 

1 

1 

1 

* 

1 

' 

1 

• 

i 

i 

I 

• 

(75 

I 

' 

1 

' 

1 

■ 

1 

• 

■ 

1 

1 

C 
IB 

1 

' 

1 

1 

1 

1 

1 

• 

i 

1 

1 

> 
ja 

o 

• 

' 

1 

1 

' 

' 

1 

• 

■ 

' 

■ 

a 
a    2* 

' 

' 

' 

1 

' 

' 

I 

' 

• 

■ 

i 

1 

lis: 

i 

' 

' 

' 

• 

' 

I 

' 

■ 

■ 

' 

1 

c 
o 

a 

u 
in 

CJ 

Q 

5 
tf. 

o 

t- 
X 

in 
< 

< 

o 

o 

1 
1 

< 

U"1 

< 

< 

o 

1 

r- 
1 

< 

in 

1 

< 

< 

f*l 

< 

o 

-G 

< 

in 

vC 
r- 

■c: 

c 
<: 

in 

< 

< 

a> 

3 

X 

a 

o 
in 

a. 
0 

• 

• 

O 
W 

a. 
o 

' 

O 
VI 

a. 

0 
H 

t 

• 

c 

o 

' 

' 

Sample 

Depth 

Ft 

o 

o 
o 

o 

.00 

o 

vO 

m 
O 

00 

o 
o 
o 

CO 
00 

o 

00 

n 
i 

00 

o 

ao 
i*i 
o 

(*! 

o 
o 

en 

i 

m 

o 
o 
o 

00 

O 

-J 
<*1 

00 

Ground 

Elevation 

Ft. 

in 
o 

: 

r 

O 

: 

- 

: 

m 

o 

= 

= 

o 
in 

o 

: 

z 

Ollsel 
Fl. 

J 

1 

r 

u 

r 

• 

- 

j 
u 

= 

= 

(J 

• 

z 

Station 
No. 

O 

o 
+ 
o 

= 

- 

r- 

+ 
en 

: 

z 

- 

o 

o 

+ 

= 

= 

o 
in 

+ 
o 
m 

r 

z 

Sample 
No. 

i 

' 

1 

l 

1 

' 

1 

I 

i 

i 

' 

• 

1 

o 

01 

o 

a 

Boring 
No. 

ao 
© 

o 

O 

— 

-88- 


a 

i 

• 

1 

1 

■ 

i 

' 

• 

• 

' 

_i 
a 

i 

' 

1 

' 

' 

' 

■ 

• 

• 

1 

ml 
-J 

■ 

1 

1 

' 

I 

• 

' 

t 

• 

' 

C 

o 

3 
B 

m 
5 

01 
N 

(7> 

C 
TO 

o 

n 

O 

' 

1 

1 

' 

' 

i 

' 

1 

i 

' 

to 

I 

1 

1 

1 

I 

' 

' 

' 

• 

| 

T3 
C 

H 

1 

1 

1 

' 

• 

i 

1 

1 

i 

' 

4> 

> 

2 
o 

■ 

' 

1 

1 

1 

i 

■ 

1 

■ 

| 

a 

o     se 
a 

1 

1 

' 

1 

1 

i 

' 

' 

• 

t 

'    3      w 

O         41         — 

5     °-    "■ 

' 

" 

t 

' 

' 

i 

• 

1 

• 

' 

c 
o 

a 

o 

u 
Q 

5 
to 

o 

1- 

X 

I/} 
< 
< 

' 

in 
no 

■< 

no 

1 
< 

o 

i 
< 

in 

vO 

i 

< 

m 

i 

< 

' 

in 

< 

o 

NO 

< 

i 

< 

Ol 

3 

ai 

i- 

01 

> 

Id 

u 

' 

1 

o 
in 

a. 
o 

' 

' 

HI 

> 
a 
u 
o 

i 

0 
VI 

a. 
0 

• 

Sample 

Depth 

Ft. 

l*N» 

o 

o 
o 

no 

o 

m 

no 

00 

o 

1 

o 
o 

fNI 

m 
i 

CO 

O 

<ni 
m 
O 

o 

O 

o 
o 

00 
IN 

o 

eo 

O 
■ 

o 

o 

NO 

o 

Ground 

Elevation 

Fl. 

o 
in 

o 

: 

i 

m 

o 

= 

oo 

m 

o 

in 

o 

r 

o 

in 

o 

: 

Ollset 
Ft. 

= 

= 

= 

o 

■J 

(J 

= 

J 

(J 

- 

Station 
No. 

o 
o 
+ 

m 

• 

= 

O 
ITl 

+ 

1*1 

= 

o 
in 

+ 

00 

m 

o 
o 
+ 

= 

o 

o 
+ 

NO 

-NT 

■9 

2 

Sample 
No. 

i 

1 

' 

1 

i 

• 

1 

i 

1 

1 

o 

o 

a 

Boring 
No. 

rsi 

P-) 

<T 

in 

NO 

-89- 


a 

• 

' 

1 

i 

1 

' 

■ 

1 

■ 

■ 

' 

• 

' 

_i 

Q. 

' 

' 

1 

i 

' 

' 

■ 

' 

i 

• 

• 

■ 

1 

1 

' 

I 

i 

• 

I 

■ 

' 

■ 

1 

■ 

i 

1 

C 
0 

3 
A 

5 

to 

c 
O 

>• 
ra 

U 

1 

1 

1 

i 

1 

1 

■ 

1 

i 

1 

1 

i 

1 

CO 

' 

1 

I 

• 

1 

' 

■ 

1 

• 

1 

1 

• 

1 

■D 

c 
re 
to 

1 

1 

1 

■ 

' 

' 

i 

' 

i 

1 

1 

i 

• 

> 
re 

O 

1 

1 

' 

• 

1 

• 

■ 

■ 

• 

1 

1 

i 

1 

a    s? 

' 

' 

1 

■ 

1 

■ 

■ 

' 

■ 

1 

' 

i 

' 

'    5      - 

O         0)        — 

i      &    u. 

I 

1 

1 

■ 

• 

1 

• 

' 

■ 

' 

' 

i 

t 

c 
g 

c. 
i/i 

0) 

a 
o 

L0 

O 

X 

to 

< 
< 

o 

to 
■ 

i 

< 

m 

< 

CO 

00 
■  vO 
< 

c 

r- 

< 

I 

< 

o 

i 

< 

1 

< 

00 

1 

< 

o 

in 

i 

< 

■< 

0) 

3 

M 

O 

1— 

O 
W 

a. 

0 

■ 

1 

c 

o 
6- 

■ 

■ 

1 

0 
(A 

a 
o 

I 

' 

0 

W 

D. 
0 

> 

' 

Sample 

Depth 

Ft. 

O 
I 

o 
o 

in 

O 

CN 

m 
m 

CM 

o 

1 

o 
o 

o 
o 

o 

I 

o 

o 

o 

O 

l 

o 
o 

1 

o 

IN 

m 

i 

O 

o 
o 

o 

o 
m 

Ground 

Elevation 

Ft. 

1^ 

o 

: 

= 

00 

m 

o 

= 

o 
p"l 
o 

r 

m 

in 
o 

: 

: 

m 

oo 
o 

- 

: 

Ollset 
Ft. 

D 

z 

= 

= 

5 

: 

r 

: 

mi 
U 

- 

= 

Station 
No. 

o 

o 

o 
in 

= 

= 

o 

o 
+ 
in 
m 

•9 

z 

o 
in 
•f 
in 
*o 
-3 

= 

o 
in 

+ 

00 

»7 

: 

: 

O 

+ 

r 

01 

t  i 

m       *■ 
4/1 

' 

1 

' 

I 

( 

■ 

1 

I 

1 

1 

i 

1 

1 

o 

01 

o 

£ 

Boring 
No. 

f^. 

CO 

o* 

O 

^ 

-90- 


a. 

1 

I 

• 

i 

1 

' 

1 

1 

I 

• 

• 

0. 

• 

' 

• 

i 

1 

• 

1 

1 

' 

1 

i 

_i 

' 

1 

• 

i 

1 

1 

' 

' 

1 

1 

i 

c 
o 

3 

XI 

b 

01 
N 

<Ji 

c 
S 
O 

>> 

CD 

u 

1 

1 

• 

• 

1 

1 

1 

1 

' 

' 

i 

</> 

1 

1 

1 

i 

' 

■ 

' 

1 

' 

1 

i 

c 
n 

' 

( 

• 

i 

1 

1 

' 

1 

t 

1 

i 

> 
ro 

O 

1 

' 

' 

i 

1 

1 

' 

1 

i 

' 

i 

Q 

O       J? 

oc 

1 

1 

1 

• 

1 

1 

' 

' 

i 

1 

i 

Blow 
per 
Ft. 

' 

' 

' 

■ 

■ 

' 

' 

1 

i 

' 

■ 

c 
o 

a 

w 

a 

O 

o 

X 

1/1 
< 
< 

m 

i 
< 

en 

< 

o 

< 

in 

i 

< 

m 

< 

o 

c 

< 

m 

< 

m 

< 

o 

i 

< 

in 

< 

m 

< 

o> 

• 

1 

o 
in 

D 

o 
H 

' 

i 

O 
V) 

D. 
O 

1 

1 

0 

to 
a. 

0 

1 

■ 

Sample 

Depth 

Fl. 

o 

o 
o 

-3- 
1 

,  o 

© 
O 

d 

00 

o 

o 
pi 

00 

o 
o 
o 

-0' 

i 
o 

1 

© 

o 

in 

o 

c 

n 
m 

Ground 

Elevation 

Fl. 

CD 

O 

= 

n 

CD 

m 

o 

: 

: 

00 
ID 

o 

= 

: 

o 

CN 

o 

= 

r 

Ollset 
Fl. 

OS 
CO 

= 

.-J 
u 

= 

• 

c_> 

= 

= 

= 

- 

Station 
No. 

o 
in 

+ 
m 

= 

o 
o 

+ 

in 
CD 

= 

r 

00 

+ 
o 

= 

= 

o 
o 

+ 

r 

z 

Sample 
No. 

i 

1 

I 

1 

' 

• 

1 

1 

1 

i 

1 

o 

o~ 
Q. 

Boring 
No. 

in 
rl 

-91- 


a. 

' 

• 

' 

■ 

i 

• 

' 

' 

■ 

- 

1 

a 

' 

' 

' 

■ 

.' 

• 

■ 

• 

' 

rJ 

-i 

' 

1 

1 

■ 

■ 

• 

■ 

• 

1 

I 

c 
o 

3 

A 

5 

01 

if) 

c 
re 
O 

re 
0 

' 

1 

1 

• 

i 

1 

■ 

' 

' 

CI 

1 

S 

' 

■ 

1 

' 

i 

' 

■ 

1 

' 

o 

m 

1 

•a 
c 
re 
(0 

' 

1 

1 

■ 

I 

' 

■ 

' 

' 

(N 

' 

> 
re 

(5 

' 

1 

' 

■ 

i 

' 

• 

1 

I 

fM 

1 

D 

O       S? 

DC 

' 

1 

■ 

■ 

i 

' 

• 

■ 

' 

' 

' 

'    5       _ 

O          41         — 

5     °-    "■ 

■ 

' 

1 

■ 

' 

' 

• 

' 

1 

c 
o 

Q. 

u 

01 

a 

5 

O 

1- 
X 

< 

o 

< 

m 

vD 

i 

< 

■ 

< 

o 
o 

<: 

m 

m 

m 

< 

o 

£ 

mt 

in 

< 

m 

< 

a 

M 

01 

0 
V. 

a 
c 

' 

i 

0 
U> 
0. 
O 
6- 

"> 

O 
IS 

a 

0 

H 

■ 

I 

0 
w 
a 

0 

H 

CO 

u 

i 

Sample 

Depth 

Fl. 

o 

o 
o 

o 
.o 

o 
O 

o 

D 

o 
n 

o 

o 
o 
o 

m 

o 
m 

en 
r-i 

o 

o 

in 

Ground 

Elevation 

Fl. 

SO 
r*i 

o 

: 

: 

r 

-J 

= 

- 

W~l 

O 

• 

= 

Ollset 
Fl. 

- 

= 

-3  1      - 

A  . 

z 

z 

: 

Station 
No. 

o 
o 

+ 

o 
m 

z 

= 

O 

a 
+ 
o 

m 

- 

o 

sC 

in 

r 

z 

- 

r 

Sample 
No. 

i 

1 

i 

' 

' 

i 

' 

■ 

' 

' 

i 

u 

O) 

o 
a 

Boring 
No. 

s£> 

r-J 

a; 

-92- 


a. 

• 

■ 

■ 

i 

■ 

m 

in 

• 

■ 

■ 

' 

• 

' 

1 

■ 

' 

i 

i 

cc 

n 

' 

■ 

• 

1 

• 

' 

1 

■ 

■ 

> 

• 

m 

sO 

m 

■ 

i 

i 

1 

■ 

'■ 

c 
o 

wi 

a 

0) 
N 

(7i 

c 
O 

>> 
m 

O 

' 

i 

1 

i 

■ 

in 

in 

1 

■ 

i 

1 

■ 

1 

55 

1 

i 

' 

> 

i 

00 

■ 

• 

■ 

1 

■ 

1 

c 
n 
(ft 

1 

i 

• 

i 

• 

00 

m 

1 

i 

i 

' 

■ 

1 

"3 

> 

e 

1 

i 

1 

■ 

i 

o 

Os 

1 

' 

■ 

1 

■ 

• 

o 

O      j! 

E 

1 

t 

1 

i 

■ 

' 

I 

1 

i 

■ 

1 

• 

' 

o      o>      — 
5     ft    "■ 

I 

r 

' 

■ 

■ 

' 

' 

' 

■ 

t 

1 

i 

' 

c 
g 

H. 

u 

a; 
Q 

O 
10 

o 

i- 

X 

to 
< 
< 

to 

>o 
< 

< 

n 

< 

vO 
< 

< 

00 
1 

< 

i 

< 

1 

< 

vO 

< 

m 

< 

SO 

< 

vO 

< 

r*s 

i 

< 

a 
a> 

0 

in 

a 
o 

■ 

i 

0 

a 
o 

E- 

i 

E 
n 
o 

>, 

BJ 

: 

1— 1 

o 

a 
o 

' 

o 
in 
a. 
o 
6- 

• 

• 

Sample 

Depth 

Ft. 

o 

o 
o 

O 

o 

n 
i 

co 
o 
o 
o 

o 

m 

i 

CO 

o 

o 

o 
o 

o 

i 
o 

o 

n 

o 

P 

o» 
o 
o 
o 

o 

-7 

m 

INI 

Ground 

Elevation 

Ft. 

n 

o 

• 

: 

o 

•"J 
o 

: 

o 

cc 

o 

= 

ri 

in 

in 

o 

= 

= 

O 

: 

= 

Oltset 
Ft. 

i 

< 

\ 

U 

= 

J 
u 

= 

■J 

= 

Z 

-J 

s 

= 

Station 
No. 

o 
o 
+ 
o 
m 
m 

- 

- 

o 
o 

+ 

m 

in 

: 

o 
o 

+ 

oo 
m 
m 

= 

o 
m 

+ 

m. 

- 

- 

o 
m 

+ 

m 

= 

= 

Sample 
No. 

i 

1 

■ 

1 

1 

i 

1 

' 

i 

1 

• 

1 

1 

u 

01 

o 
a 

Boring 
No. 

o 

n 

ri 

m 

-93- 


a. 

i 

i 

i 

■ 

1 

1 

1 

' 

1 

__ 

' 

1 

a. 

i 

i 

i 

> 

1 

1 

' 

' 

' 

i 

i 

i 

i 

• 

1 

■ 

• 

• 

' 

' 

E 
O 

z 
a 

a 

gi 

N 

</i 

c 

<s 

u 

i 

i 

■ 

i 

' 

1 

' 

1 

1 

' 

1 

' 

Si 

i 

i 

i 

' 

1 

i 

' 

' 

• 

1 

' 

•o 
c 
ra 

1/1 

' 

• 

i 

i 

' 

' 

1 

• 

1 

1              1 

■ 

> 
n 

<5 

I 

■ 

• 

• 

' 

' 

' 

• 

1 

• 

' 

' 

e 

a    s? 

E 

' 

i 

■ 

• 

' 

' 

' 

' 

- 

' 

1 

' 

'    3       _ 

5     tt    "■ 

' 

i 

■ 

■ 

' 

' 

• 

1 

' 

■ 

1 

' 

c 
g 

a 

u 

H 

Of 

a 

0 

o 

X 
V) 

< 
< 

< 

< 

< 

< 

< 

SO 

< 

< 

10 

vO 

< 

< 

o 

< 

\0 

< 

0} 

5 
*>< 
u 

>- 

0 
V) 

c 
o 

i 

i 

o 
</) 

C- 

o 

i 

1 

o 
w 
o. 
o 

1 

i 

O 
V) 

a 
o 

E- 

■ 

1 

Sample 

Depth 

Fl. 

CO 

o 

1 

o 
o 

cs 

CO 

d 

m 

in 

o 

1 

o 
o 

00 

c 

m 

00 

GO 

c 
c 
c 

o 
rst 

00 

O 

CO 

o 
r-i 

o 

o 
p 

O 

Ground 

Elevation 

Fl. 

in 

O 

r 

= 

in 

o 

= 

- 

r 

r 

CN 

: 

r 

Ollsel 
Fl. 

-J 

: 

■ 

~1 

: 

r 

■J 
u 

: 

: 

u 

r 

- 

Station 
No. 

© 
+ 

CO 

»n 
m 

= 

= 

» 

: 

I 

o 
o 
+ 
c-l 

in 

= 

= 

o 
in 

+ 
m 

m 

• 

• 

Sample 
No. 

i 

> 

i 

• 

1 

' 

i 

1 

i 

i 

' 

1 

o 

o 
a. 

Boring 
No. 

m 

r-i 

00 

-94- 


o. 

i 

' 

1 

1 

' 

i 

' 

I 

i 

■ 

■ 

a. 

1 

1 

1 

' 

1 

i 

1 

1 

i 

i 

i 

I 

1 

1 

1 

1 

i 

( 

1 

t 

:     ' 

i 

c 
o 

3 
O 
ai 

N 

(/) 

B 

'5 
O 

>> 
ra 

O 

1 

1 

1 

1 

• 

i 

1 

!       i 

i 

1 

i 

i/5 

I 

1 

1 

1 

1 

i 

1 

i 

i 

1 

i 

■o 
c 
n 

' 

1 

1 

1 

1 

• 

1 

i 

i 

' 

i 

> 

o 

' 

' 

' 

1 

1 

■ 

1 

■ 

■ 

I 

■ 

a 
o     s* 

I 

1 

' 

' 

' 

t 

' 

i 

■ 

: 

■ 

"5      k, 
£     3.    u- 

I 

' 

' 

i 

' 

' 

• 

i 

i 

i 

c 
o 

9- 

u 

w 

Q] 

Q 

5 
id 

o 

K 
X 

to 

< 

< 

O 

tO 
1 

1 

< 

00 

< 

i 

< 

vO 
vO 

< 

r-. 

i 

< 

i 

< 

< 

i 

< 

i 

< 

vO 

1 

< 

l 

o 

3 
M 

1- 

f— ( 

o 
w 

o. 

0 
E- 

1 

r 

o 
tn 
a 
o 

I 

■ 

o 
to 

a. 
o 

E- 

i 

• 

o 

l/l 
a 
o 
H 

l 

Sample 

Depth 

Ft. 

o 

1 

c 
o 

i 

o 

m 

CO 

o 
o 
o 

*3 
00 

o 

00 

o 
o 
o 

00 

o 

in 

m 
i 

o 

1 

o 
p 

m 

t 
© 

Ground 

Elevation 

Ft. 

in 
o 

- 

= 

o 

= 

= 

o 

: 

= 

n 

vO 

O 

= 

ti 

If*            mi 

=      u. 
O 

z 

r 

•J 
u 

= 

= 

r 

r 

-J 

= 

Station 
No. 

o 
o 
+ 

00 

*o 

z 

= 

o 
o 

+ 

in 

r 

: 

O 

in 

+ 

m 

= 

= 

o 
o 

+ 

CO 

in 

= 

Sample 
No. 

1 

1 

1 

' 

t 

1 

i 

i 

i 

' 

• 

o 

S. 
g 

a. 

Boring 
No. 

o 
-J 

<T 

-95- 


a 

' 

■ 

• 

, 

' 

1 

' 

' 

' 

• 

1 

1 

0. 

' 

■ 

■ 

1 

• 

1 

' 

' 

1 

' 

' 

' 

' 

1 

1 

1 

' 

• 

' 

• 

' 

1 

1 

1 

c 
o 

3 
M 

a 

« 

N 

i/5 

c 
'n 
(3 

>. 
ra 

u 

1 

• 

1 

1 

' 

' 

• 

1 

' 

1 

1 

1 

(?) 

1 

I 

1 

' 

' 

1 

1 

' 

1 

• 

1 

1 

■o 
c 
re 

in 

' 

• 

1 

' 

' 

' 

' 

1 

1 

' 

' 

1 

"3 

> 

n 

5 

1 

' 

1 

' 

• 

• 

• 

' 

• 

1 

' 

1 

a 

C      J" 
c; 

' 

• 

1 

1 

' 

' 

' 

' 

1 

! 

■ 

' 

O         4)         — 

5     a    "" 

1 

' 

1 

■ 

1 

• 

' 

' 

' 

1 

1 

• 

c 
g 

| 

o 
to 

o 

^- 

X 

to 

< 
< 

i 

< 

< 

■~ 

i 

< 

< 

i 

< 

1 

rv 

< 

CI 

■O 
1 

< 

n 

< 

< 

m 

t 

< 

5 

M 

01 

1- 

O 

(A 
0. 
0 

■ 

< 

c 

' 

i 

O 
VI 

a. 
o 

i 

■ 

m 

1 

i 

It    |    £ 
3     Q 

o 

CO 
CN 

O 

m 

i 

CO 

C7v 

o 
o 
o 

•o 

o 

o 
•o 

<*i 

i 

o 

o 

o 
m 

tn 

in 

i 

o 

n 

00 

o 
o 
o 

CO 
CO 

o 

m 

00 

c 
o 

1    E 

o 

-J 

= 

m 

•J- 

o 

: 

- 

CO 

in 

o 

• 

■ 

in 

sQ 
O 

* 

r 

G 

J 

■J 

= 

- 

•J 

-. 

= 

: 

Siatlon 
No. 

o 
o 
+ 
o 

m 

= 

o 
o 

+ 

m 

= 

- 

o 
o 

+ 

O 

<o 

z 

= 

o 
in 
+ 
r- 

O 

r 

- 

Sample 
No. 

' 

1 

1 

i 

t 

' 

1 

' 

1 

' 

' 

i 

o 

a 
o 

Boring 
No. 

-J 

to 

•3 

-96- 


CL 

1 

i 

1 

1 

1 

• 

' 

1 

i 

' 

I 

• 

0. 

' 

i 

■ 

• 

1 

1 

1 

' 

i 

i 

I 

• 

_J 

1 

i 

' 

1 

( 

' 

' 

tO 

' 

i 

t 

I 

■ 

c 
o 

3 
5 

SI 

c 
"5 
o 

>> 
ra 

U 

' 

t 

1 

1 

1 

t 

1 

Ot 

1 

i 

i 

I 

i 

55 

• 

i 

1 

• 

• 

1 

1 

oj 

-j 

1 

i 

i 

I 

i 

■o 
c 

(0 

n 

1 

i 

1 

1 

1 

' 

1 

oo 

t 

i 

i 

• 

i 

> 

la 

o 

1 

■ 

1 

• 

1 

' 

• 

o 

■ 

i 

i 

1 

i 

Q 

O      5« 

s 

' 

t 

1 

• 

• 

1 

1 

• 

1 

i 

■ 

' 

i 

O         4>         — 

m     °-    "" 

1 

■ 

' 

i 

' 

1 

• 

' 

' 

i 

■ 

1 

• 

c 
g 

Q. 

u 

l/l 

01 

O 

0 

If) 

o 

1- 

X 
10 

< 
< 

SO 

vO 

< 

r^ 
< 

i 

< 

tO 

< 

r*. 

to 

< 

n 

•< 

o 

tO 

< 

c 
ftj 

tO 

r*. 
i 

< 

1 

rn 

< 

o 

tO 
1 

1 

•< 

o 

n 

>c 

1 

-< 

00 

< 

01 

5 

X 

0) 

— 

O 
(/I 

a. 

0 

i 

' 

O 

to 

a. 
o 

fr- 

1 

i 

0 

W 

a. 
o 

fr- 

BJ 
O 

E 
TO 
0 

> 

C 
Q 

i 

0 

a 
o 

1 

I 

Sample 

Depth 

Ft. 

%o 
o 
o 
o 

en 
i 

tO 

o 

o> 
m 

Ct 

o 

1 

o 
o 

en 
rn 

o^ 

o 

00 

m 
m 
tn 

Ot 

o 
o 
o 

in 

Ot 

O 

u-i 

-a- 
in 
m 

m 

m 
i 

m 

o 

o 

o 

o 
m 

o 

00 

in 
o 
in 

Ground 

Elevation 

Ft. 

00 

m 
o 

= 

: 

in 

o 

= 

• 

00 

in 

-a- 
o 

: 

- 

: 

00 
tO 

■3 
o 

r 

- 

Ollset 
Ft. 

-J 

U 

; 

= 

-J 
(J 

- 

r 

U 

= 

= 

= 

-J 

r 

z 

Station 
No. 

o 
o 

+ 

= 

s 

o 

o 
+ 
o 

CM 
tO 

- 

s 

o 
o 

+ 

tO 

= 

= 

= 

o 
o 
+ 
in 
rn 

tO 

= 

- 

Sample 
No. 

1 

1 

1 

• 

1 

I 

' 

1 

i 

1 

■ 

i 

1 

u 

o 

a. 

Boring 
No. 

00 

o 

in 

-97- 


« 

' 

i 

1 

■ 

• 

1 

• 

i 

1 

• 

i 

_l 

0. 

1 

i 

1 

i 

■ 

' 

1 

• 

' 

■ 

i 

_J 

1 

i 

1 

■ 

' 

' 

■ 

1 

■ 

■ 

c 
o 

3 

wi 
5 

d) 

N 

c 
2 
o 

>• 

R3 

u 

I 

t 

1 

i 

t 

' 

' 

i 

' 

■ 

1 

55 

I 

i 

• 

- 

i 

' 

' 

• 

' 

C 
n 
to 

1 

■ 

1 

• 

• 

' 

' 

i 

1 

■ 

' 

a* 
> 
ra 

O 

1 

■ 

■ 

i 

i 

1 

1 

i 

' 

• 

1 

a 

a     s? 
a 

1 

i 

I 

■ 

■ 

■ 

' 

« 

• 

i 

1 

5      w 

o      o»     — 

5     a    u. 

1 

■ 

i 

• 

■ 

1 

' 

■ 

' 

i 

1 

c 
o 

a 

u 

a 

0 
V) 

O 

1- 

z 
in 

< 
< 

i 

< 

■ 

i 

< 

<£> 
O 

< 

< 

' 

o 

< 

vC 
I 

< 

vO 
I 

< 

< 

M 
0> 

r—i 

0 

(fl 

a. 
o 

E 
(t 
0 

p- 

u 

o   > 

•c 

T3     C 
C     TO 
A3     W 

CO 

i 

-H 

o 
tfl 

a 

0 
H 

"' 

' 

i— l 
0 

in 
a. 
o 
H 

• 

1 

0 
V) 

a 
o 

s- 

1 

Sample 

Depth 

Ft. 

r-i 

i 
O 

O 

m 

m 

i 

ao 

m 

i 
m 

00 

o 
o 

rsl 

i 

00 

o 

o 

o 

a 

op 

C 

m 
i 

00 

>o 
o 

1 

o 
o 

CO 

PJ 

1 

o 

Ground 

Elevation 

Ft. 

in 

O 

= 

= 

P-J 

00 

in 

o 

- 

: 

•a 
o 

I 

= 

n 

a- 
o 

= 

Oltsel 
Ft. 

= 

= 

-3 

= 

: 

= 

= 

fr- 
et 

= 

Station 
No. 

o 
o 

+ 

ON 

m 

*0 

= 

= 

o 
o 

+ 

: 

■ 

o 
o 

■f 

: 

r 

o 

o 
+ 

in 

= 

Sample 
No. 

l 

1 

i 

■ 

1 

' 

' 

• 

i 

i 

1 

o 

o 
Q. 

Boring 
No. 

in 

in 

in 

*7 
in 

-98- 


a 

' 

i 

a. 

1 

■ 

• 

i 

c 
o 

a 

V) 

5 

01 
N 

(/) 
C 

'5 

a 
o 

1 

i 

io 

1 

i 

•D 

e 
ra 

1 

i 

o> 

> 
ra 

O 

1 

i 

a 

o     s? 
a 

1 

• 

5      .. 

O       S      iT 

5     &    "• 

1 

• 

c 
o 

Q. 

u 

01 

a 

5 

O 

i- 
X 

< 
< 

1 

< 

< 

■ 

01 

1- 

o 

VI 

0 

i 

Sample 

Depth 

Ft. 

o 
o 
d 

i 

,Oi 

o 

Ground 

Elevation 

Fl. 

n 

00 

o 

: 

Otlsel 
Ft. 

in 

= 

Station 
No. 

in 

+ 
m 
in 

: 

Sample 
No. 

• 

' 

u 

01 

o 

a 

Boring 
No. 

IT) 

in 

-99- 


o 

.c 


i           Q- 

1 

1 

^ 

CO 

i 

1 

1 

1 

1 

' 

i 

0. 

1 

1 

1 

1 

1 

1 

1 

i 

_l 

1 

1 

eg 
rg 

1 

1 

1 

l 

i 

i 

c 
g 

5 

01 
N 

CO 

c 
ro 
O 

>> 
n 

O 

1 

1 

-a- 

CO 

1 

1 

1 

' 

i 

i 

55 

1 

1 

00 

CO 

i 

' 

' 

1 

1 

' 

i 

C 
15 

CO 

1 

1 

00 

•a- 

i 

1 

1 

1 

1 

1 

i 

> 
n 

K 

C3 

1 

1 

l 

1 

i 

| 

.     1 

1 

1 

1 

i 

a 
a     ss 

E 

1 

1 

i 

1 

i 

1 

1 

' 

' 

■ 

O         41         — 

o    «.   u. 

1 

1 

i 

l 

i 

I 

1 

' 

i 

1 

i 

c 
o 

a 

u 
in 

ft) 

a 

O 

O 

►- 
X 
CO 

< 
< 

1 

1 

< 

- 

1 

< 

o 

1 

< 

i 

<; 

< 

< 

\0 

1 

t 

< 

1 

< 

1 

< 

-c? 

< 

41 

3 
>« 

41 

-H 

u 

o 

E 

0 

= 

e 

o 
> 

CD 
U 

E 
cc 

E 
C3 
O 

E 
0 

: 

Sample 

Depth 

Fl. 

o 

CM 
1 

u"i 

o 
o 

Csl 

o 

1 

o 

o 

1 
O 

o 

c 

i 

o 

O 

o 

o 

t 
O 

c 

t 
m 

O* 

O 
1 

o 

CM 

O 
I 

o 
d 

o 

o 

rs) 

Ground 

Elevalion 

Ft. 

- 

•J- 
O^ 

c^ 

m 

C 

c 

: 

£ 

in 

<r 
o 
o 

- 

in 

o 
o 

Ollsel 
Fl. 

i 

rg 

= 

cc: 

C 

: 

H 
-J 

lahon 
No. 

iH 

O 
O 

J 

* 

o 
o 

+ 

on 

NO 

o 

o 
+ 

CN 

o 

o 
+ 
in 

= 

O 

o 

+ 

CO 

= 

CO 

^H 

<N 

•H 

- 

CM 

•-* 

~H 

—t 

CN 

1 

1 

u 

41 

o" 

Boring 
Ho. 

*T1 

in 
H 

CO 

m 

ON 

O 

3 

-100- 


c 
o 
u 


•v 
c 

01 

o. 

a. 

< 


1  « 

I 

1 

1 

1 

I 

I 

1 

■ 

1 

1 

1 

Q. 

I 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

_1 

1 

1 

1 

1 

I 

1 

1 

' 

1 

i 

1 

E 
O 

43 

w 

5 

Cl 

N 

<7i 

c 
m 
O 

n 

o 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

<75 

I 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

■o 
c 
to 
V) 

I 

1 

' 

1 

1 

1 

1 

1 

1 

I 

1 

"oJ 

> 

E 

I 

1 

1 

1 

1 

I 

1 

1 

1 

' 

1 

Q 

O      J« 

DC 

1 

1 

1 

1 

I 

1 

1 

1 

t 

i 

1 

'    5      w 

0        0       — 

S     a-    "" 

I 

1 

1 

1 

1 

1 

' 

' 

1 

I 

1 

c 
o 

o. 

u 
in 
01 

Q 

0 

o 

X 

(/) 
< 
< 

1 

< 

: 

1 

1 

1 

< 

i 

■   < 

I 

< 

1 

sO 
1 

1 

< 

1 

< 

= 

1 

< 

o> 

5 

01 

r- 

E 

a 

o 

- 

> 

a 
u 

e 
to 

0 
iH 

• 

E 
to 
0 

•rH 

> 

co 

u 

E 
to 
o 

= 

B 
to 
o 

Sample 

Depth 

Ft. 

o 
o 

o 

1 

•  o 
cm 

rt 

o 
I 
o 

o 

o 

(N 
1 

rn 
O 

o 

1 

o 

CM 

o 

1 

o 

-3- 

CI 

d 
I 
o 

c 

o 

CM 
1 
c*l 

O 

o 

in 
1 
O 

CM 

o 

1 
o 

in 

o 

1 

O 

>3- 

Ground 

Elevation 

Ft. 

o 

o 
o 

= 

c* 

o 
o 

= 

= 

O 

o 

c 

z 

= 

: 

in 

o 

Ollset 
Ft. 

H 

a: 

tN 

: 

H 

a. 

CM 

• 

= 

■J 

: 

i 

u 

Station 
No. 

O 

o 

+ 

co 

= 

o 
o 

+ 

CO 

r 

r 

O 

o 

+ 

CO 

o 

o 

$ 

= 

r 

- 

o 
o 

+ 

er> 

iH 

Sample 
No. 

~H 

tN 

1 

1 

1 

W 

1 

1 

I 

1 

^H 

u 

01 

o 

a. 

Boring 
No. 

c*1 

t-t 

m 

■101- 


01 
3 

c 


c 
o 
u 


c 

V 

a 
a 
< 


a 

o 

| 

1 

1 

I 

i 

CM 

1 

1 

1 

i 

a 

o 

CM 

1 

1 

1 

i 

i-H 
CM 

1 

1 

1 

1 

O 

1 

1 

' 

' 

i 

l 

I 

1 

c 
o 

3 
5 

aj 

c 
re 
O 

>. 
re 

U 

cm 

1 

1 

1 

i 

O 

' 

1 

1 

1 

j 

55 

1 

1 

I 

' 

en 

i 

1 

1 

l 

LO 

■c/ 

' 

' 

I 

i 

CM 

i 

1 

I 

1 

o5 

> 
re 

<3 

I 

1 

1 

I 

i 

1 

■ 

1 

1 

1 

a 

O      8* 

i 

1 

1 

1 

i 

1 

i 

1 

' 

- 

Blow 
per 

Fl. 

i 

1 

1 

i 

< 

1 

1 

I 

i 

c 
o 

a. 

u 

VI 

o 

a 
o 

O 

»- 
I 
to 
< 
< 

1 

< 

I 

1 

< 

1 
< 

•3 
1 

< 

m 

i— t 

1 

r^ 
1 

< 

< 

1 
t — 

1 
< 

i 

< 

0) 

5 

O) 

t- 

1 
0 

>, 
re 

u 

«— 1 

•H 

a 

0 

.— 1 

I 

E 

a 
o 

> 
ft 

C 

§ 

re 
o 

= 

> 
ra 

(J 

e 

CD 
O 

► 

(J 

Sample 

Depth 

Fl. 

o 

d 
i 
o 

o 

o 

1 

o 

o 

A 

CN 

o 

1 

o 
o 

O 

CM 
1 

o 

l-H 

o 

1 

o 

CM 

o 

1 

C 

-a 

o 

1 

O 

CM 

O 
SO 

A 

Ground 

Elevation 

Fl. 

o 

o 

CM 
CM 

o 

= 

r 

CM 

CM 
CM 

o 

en 

CM 

o 

CN 

o 

t— 

o 

CN 

o 

= 

01 

m      — 
=      u. 
G 

H 

H 

CM 

= 

= 

H 

CM 

H 

-J 

H 
■J 
en 

: 

•J 

- 

Station 
No. 

o 
o 

1 

a* 

o 
o 

o-. 

■— i 

r 

= 

O 

o 

+ 

CN 

O 
CM 

o 

CM 

+ 
o 

CM 

o 

o 

+ 

CO 

o 

CN 

= 

o 

o 

+ 

1— 1 

CM 

• 

Sample 
No. 

~H 

I 

1 

I 

1 

H 

^H 

CN 

- 

CM 

o 

01 

o 

a 

Boring 
No. 

CO 

r* 

CS 

i 

1 

-102- 


c 
o 
u 


a. 


CL 

00 

r^ 

1 

1 

1 

1 

1 

i 

1 

• 

a 

u-l 

1 

1 

1 

1 

1 

i 

1 

I 

_j 

en 

en 

CM 
CM 

1 

1 

1 

1 

1 

i 

1 

1 

c 
o 

3 

X) 
w 

5 

a 

N 

CO 

c 
're 
O 

>• 

IB 
U 

cm 
cni 

■H 

1 

1 

1 

1 

1 

i 

1 

1 

<s> 

ON 

CM 

On 

en 

1 

1 

1 

1 

1 

i 

1 

' 

•a 
c 
re 
CO 

*n 

-3" 

1 

1 

1 

1 

1 

i 

1 

1 

> 

re 
O 

1 

1 

1 

1 

1 

1 

' 

i 

1 

I 

a 
a     s? 

E 

1 

1 

l 

1 

1 

1 

1 

i 

1 

i 

On      — 
£     6.    "• 

1 

t 

1 

1 

1 

1 

1 

i 

1 

I 

c 
o 

a. 

u 
u 

u 

a 
5 

CO 

O 

1- 
X 
CO 

<l 
< 

no 
1 

< 

-3- 
1 

< 

^3 

1 

< 

no 

1 

< 

: 

1 

< 

1 

< 

no 

1 

1 

< 

-3 

< 

t 

< 

■ 

01 

1- 

B 
co 
o 

a) 
u 

E 
flj 
o 

- 

>■ 
fl) 

CI 

E 
fl 
C 

E 

CO 

o 

t-H 

>• 
to 

u 

fl) 
(j 

E 
CO 
O 

E 
fl 

C 

Sample 

Depth 

Ft. 

o 

l 
o 

o 

CM 
1 

O 

o 

o 

NO 
P 
O 

■3* 

o 

CM 
1 

o 

H 

o 

in 

I 
o 

en 

o 

NO 
1 

O 

-3 

1 

CO 

d 

nT 
1 
O 

en 

o 

nD 
A 

■*n 

o 

NO 

1 

o 

o 

Ground 

Elevation 

Ft. 

in 

CM 

o 

o 

o 

en 

o 

r-1 

= 

CM 

o 

i-t 

= 

CM 

en 
en 
o 
l-t 

Ci 

o 

= 

= 

NO 

en 

o 

a 

in     -: 
=      u. 
O 

H 
■J 

en 

(J 

= 

[J 

o 

CM 

PE 

-a 

5 

fr- 
ee 
o 

Station 
No. 

o 

o 
+ 

t-l 
CM 

o 
o 

+ 

CM 

= 

o 
o 

1 

CM 
CM 

= 

o 
o 
+ 
en 

CM 
CM 

o 

o 

t 

CN 
CM 

= 

= 

o 
o 

I 

CM 
CN 

Sample 
No. 

00 
fl) 
03 

rH 

CM 

i-t 

CM 

i-H 

rH 

CM 

P"l 

1 

73 

Boring 
No. 

•O* 

nO 

00 

•103- 


a 
a. 

< 


a 

1 

1 

1 

1 

i 

-tf 

1 

1 

1 

I 

a. 

z 

_i 

o 

a. 

a 

1 

1 

1 

1 

i 

CM 

1 

1 

I 

I 

z 

_i 

_i 

1 

1 

1 

1 

i 

1 

1 

1 

I 

£ 

c 

o 

' 

t 

i 

1 

1 

i 

r- 

1 

1 

1 

I 

O 

z 

CM 

X 

" 

c. 

c 

»» 

>> 

1 

1 

I 

i 

-J" 

1 

1 

1 

1 

CM 

*, 

►- 

C 

CTv 

in 

(V 

1 

1 

i 

CM 

I 

1 

i 

hO 

1/3 

i/> 

c 

X 

a 
O 

> 
n 

C 

1 

1 

1 

i 

1 

1 

1 

1 

I 

1 

Q 

o 

5« 

1 

1 

1 

1 

i 

1 

1 

1 

i 

I 

1 

X 

'  s 

0 

*>     rr 

1 

1 

1 

1 

i 

I 

I 

I 

i 

i 

I 

CD 

a.    u. 

c 

O 

o 

»- 

O 

^D 

»- 

I 

I 

C- 

co 

1 

•» 

1 

1 

t 

vC 

r-» 

-3" 

i 

-j 

nT 

< 
< 

< 

1 

< 

1 

< 

1 
< 

i 

< 

1 

< 

c 

c 

B 

0 

a 

o 

2 

5 
o 

T> 

3 

rH 

~J 

o 

F- 

K 

.-1 

E 

> 

•o 

c 

*k  E 

> 

> 

> 

CO 

E 
to 

^ 

£ 
co 

C 

t-l 

o 

CD 

r3     C 

^- 

.—1 

0 

0 

ca 

UH 

(0 

l/J   ~-l 

L 

U 

(J 

IH 

UH 

rH 

w 

£ 

£ 

m 

c 

in 

O 

o 

O 

O 

o 

m 

o 

o 

a 

E 
m 

to 

|  a: 

a 

o 
1 
o 

f  1 

CM 

1 

o 

I 

ifi 

1 
o 

CM 
1 

o 

i 

o 

1 

o 

d 
A 

sO 

1 

o 

o 

o 

c 

rsi 

m 

o 

CM 

-3- 

d 

'en 

pr 

T3 

c 
g 

o 

n 

r^ 

CO 

m 

c 

a     •* 

oc 

<S 

»© 

d 

en 

6 

>     "- 

m 

• 

m 

; 

; 

r*i 

z 

s 

-3" 

z 

■*j 

O 

0) 

c 

o 

C 

O 

o 

LU 

*"■ 

H 

1-1 

,H 

3 

H 

H 

H 

S- 

H 

w 

a: 

-J 

RE 

OS 

s 

LL. 

CO 

O 

z, 

l£ 

-»T 

O 

f^ 

c 

o 

m 

1       c 

O 

o 

o 

o 

-* 

1      o 

°l 

o 

ss 

6 

H- 

+ 

* 

+ 

+ 

ca 

z 

cm 

m 

ao 

'- 

M 

c"i 

n 

rr 

*» 

CM 

CN 

CM 

CN 

CM 

tl 

a 

E 
co 

d 

z 

, 

, 

i 

1 

iH 

CM 

r- 

i 

1 

r~< 

en 

o 

0) 

o 

i- 

a 

□> 

c 

6 

O 

i— 

— 

<T 

o 

z 

CO 

oc 

CO 

00 

IS 

L        . 

-104- 


K 

1 

i 

1 

i 

1 

1 

1 

CM 
CM 

1 

1 

1 

i 

Q. 

I 

i 

I 

i 

1 

1 

1 

CM 
CM 

1 

1 

I 

I 

1 

i 

| 

i 

1 

1 

1 

nT 

nT 

1 

1 

I 

i 

c 
o 

3 

S 

w 

5 

a 

N 

<7> 

c 
"5 
o 

>> 
n 

o 

1 

i 

| 

i 

1 

1 

1 

en 
en 

1 

1 

1 

I 

55 

i 

i 

' 

i 

1 

1 

1 

CM 
CO 

1 

1 

' 

I 

C 

3 

I 

i 

1 

i 

1 

1 

1 

iTl 

n 

1 

1 

1 

I 

a! 

> 
a 

w 

o 

I 

' 

1 

i 

1 

1 

1 

1 

1 

1 

1 

i 

Q 

O      i? 

1 

i 

1 

i 

1 

1 

1 

1 

1 

1 

1 

I 

'  s     ^ 

O         4>         — 

D      ft     "■ 

I 

i 

1 

i 

1 

1 

1 

1 

1 

1 

I 

i 

c 
o 

a 

y 

u 
Q 

5 

o 

t- 
X 

< 

< 

1 

1 

< 

nO 
1 

< 

1 

1 

< 

i 

nO 

1 

tN. 

1 
< 

: 

NT 

1 

<: 

CSI 

nO 
1 

1 
< 

1 

nO 

1 

< 

NO 

1 

CN. 

1 

< 

- 

a 

re 

u 

3 

o 

iH 
>-. 

re 
u 

i—i 

u 

-H 

NW 

> 

-      C. 

e 
re 
c 

> 
& 

NNI 

§ 

0 

> 

CO 
u 

re 
u 

Sample 

Depth 

Ft. 

O 

nO 

1 

o 

o 

Psl 

1 
o 

d 

O 

1 
o 

r-4 

en 

d 

i 
o 

o 

1 

1 

o 

NO 

1 
o 

NT 

a 

nO 

1 

o 

NT 

d 
1 

o 

d 

m 

(N 

1 
en 

O 

I 

i 

Ground 

Elevation 

Ft. 

d 

o 

m 

CM 

NT 

o 

= 

CN 

NT 

C 
f- 

- 

- 

OO 

en 
o 
H 

o 

o> 
en 
O 

= 

= 

= 

01 

(A         -J 

S         U. 

O 

H 

a: 

nT 

en 

= 

r- 

cm 

■ 

- 

CM 

a. 

CO 

- 

- 

• 

Station 
No. 

O 

o 

+ 

nt 

CM 

o 
o 

+ 

l-N 
NT 

o 
o 

4 

m 

CM 

= 

-. 

- 

o 
o 

+ 

C*l 

U-) 

CM 

O 

o 

s 

in 

CM 

- 

1 

= 

Sample 
No. 

iH 

1 

i 

1 

1 

I 

1 

iH 

1 

I 

I 

i 

u 
a> 

O 

a 

Boring 
No. 

m 

00 

GO 

rN 

oc 

r- 

CO 
CO 

ON 

00 

-105- 


a. 

a. 
< 


s. 

1 

1 

1 

CN 

1 

i 

1 

1 

1 

i 

0. 

1 

1 

1 

CM 

cn 

1 

1 

1 

1 

1 

I 

_i 
_i 

1 

1 

1 

CO 
«3- 

1 

l 

I 

1 

1 

I 

c 
o 

3 
XI 

o 

cs 

N 

c 

TO 
1      '•" 

>> 
n 

O 

1 

1 

1 

cn 
*n 

1 

1 

I 

1 

1 

I 

(A 

1 

1 

1 

•«» 

1 

1 

1 

1 

1 

i 

T3 
C 

1 

1 

1 

1 

1 

1 

1 

1 

I 

> 
re 

O 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

' 

1 

' 

I  2.  = 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

c 
o 

D. 

U 

in 

OP 

a 
o 

o 

1- 

X 

to 

< 

1 

1 

< 

-J 
1 

< 

i 

1 

< 

sO 
1 

1 

< 

1 

< 

: 

1 

< 

vO 
1 

1 

< 

= 

o 
1 

<3 

• 

a 

M 
0) 

5 

0 

P 
U 

= 

B 
co 
0 

> 

C 

co 

.     (0 

"- 

e 

CO 

o 
> 

CO 
V 

> 

u 

• 

C 

.— 

(13 

Sample 
Depth 

Ft. 

o 

CN 

1 
m 

O 

o 

i£> 
■«A 

o 

rt 
i 

C 

c 

o 

1 

O 

rsi 

o 

vO 
1 

c 

o 

CN 

1 

o 
o 

o 
-J 

i 

CN 

i 

c 

O 
m 

Ground 

Elevation 

Ft. 

CN 

-a* 

o 

• 

m 

-a- 
o 

= 

-3- 
CO 

O 

CM 

o 

s 

= 

in 

*a- 
o 

Ollset 
Fl. 

s 

H 

DC 

cn 

r 

fr- 
et 

: 

co 

• 

= 

H 

a: 
cn 

Station 
No. 

o 
o 

+ 

in 
cn 

s 

o 
o 

+ 

(N 

*£> 
cn 

: 

o 
o 

+ 

m 

lO 
(N 

= 

o 
o 

+ 

CO 

-o 

CN 

- 

a 

o 

o 

+ 

CN 

Sample 
No. 

f-i 

CN 

fH 

CN 

<H 

CN 

H 

cn 

cn 

•■h 

u 

01 

o 
a 

Boring 
No. 

o 

CN 

cn 

a- 

-106- 


a 

< 


E 

1 

I 

i 

1 

r-» 

1 

1 

I 

1 

I 

' 

i 

i 

0. 

1 

i 

1 

1 

1 

' 

' 

1 

1 

I 

i 

1 

i 

1 

O 

1 

1 

I 

' 

c 

1 

i 

i 

c 
o 

B 
Q 

a 

N 

c 
re 

O 

> 
ra 

O 

1 

■ 

1 

1 

1 

1 

1 

1 

1 

I 

I 

to 

1 

< 

1 

in 
r-t 

1 

1 

1 

1 

I 

1 

i 

i 

■D 
C 

ro 
10 

1 

i 

1 

ao 
rn 

1 

1 

1 

1 

1 

t 

i 

i 

> 
n 

O 

1 

i 

1 

• 

1 

1 

I 

I 

i 

1 

i 

i 

a 
a    s« 

1 

i 

1 

i 

1 

1 

' 

I 

1 

1 

i 

I 

Blow 
per 
Fl. 

1 

i 

1 

i 

1 

1 

1 

I 

1 

1 

i 

i 

c 
o 

a 

u 

& 

Q 
O 

to 

O 

p- 
X 

to 

< 
< 

1 

< 

i 

-3- 
1 

< 

vO 
1 

< 

1 

1 

< 

: 

<0 
I 

1 

1 

\ 

< 

i 

< 

: 

n 

CD 

r- 

o 

u 

•-4 

e 
a 
o 

E 
co 
o 

> 

ro 

rH 
CJ 

* 

-*H 

> 

CC 
CJ 

' 

S 

CO 

0 

— 

n 
u 

•M 

> 

co 
u 

E 

a 

0 

> 

c 

(0 
tn 

E 
re 
C 

Sample 

Depth 

Fl. 

O 

*£> 
1 
O 

m 

o 

1 
o 

d 

c 

i 

o 

1 

O 

-a" 

O 
I 

o 
d 

o 

m 
1 
o 

o 

in 
1 
O 

n 

o 

sO 
1 

o 
m 

d 
1 
o 

d 

O 

CM 
1 

m 

d 

O 

m 
1 

O 

CM 

O 
1 

o 
rr 

Ground 

Elevation 

Ft. 

m 

o 

i-i 

m 
o 

.H 

= 

O 

o 

cn 

■J- 
O 

= 

- 

= 

en 

O 

= 

= 

■ 

Ollset 
Fl. 

H 
m 

= 

f-i 

a: 
in 

H 

r 

- 

: 

fr- 
ee; 

= 

' 

r 

Station 
No. 

o 

¥ 

o 
o 

+ 

cn 

r 

o 
o 

4 

CO 

cn 

• 

o 

o 
+ 

1*1 

00 
04 

= 

- 

= 

O 

o 

+ 

00 
CM 

= 

r 

: 

Sample 
No. 

- 

t 

l 

rH 

1 

I 

1 

' 

1 

i 

i 

' 

C 

CD 

o 

c 

a. 

Boring 
No. 

cr 

00 

O1 

-107- 


c 
a 
a 
a 

< 


a 

1 

1 

i 

1 

' 

, 

1 

i 

1 

I 

i 

a 

1 

1 

1 

1 

1 

i 

1 

i 

1 

1 

i 

1 

1 

I 

1 

1 

i 

1 

i 

' 

1 

i 

c 
o 

3 

» 
a 

a> 

N 

(7> 

,c 
re 

C 

re 
U 

1 

1 

1 

1 

1 

i 

1 

i 

i 

1 

I 

(7i 

1 

1 

' 

1 

1 

i 

1 

i 

i 

1 

I 

T3 

C 
re 
(A 

1 

1 

1 

F 

1 

i 

1 

i 

i 

1 

I 

> 
re 

3 

1 

1 

I 

1 

1 

i 

1 

i 

i 

1 

i 

a 

o     js 
cr 

1 

1 

I 

1 

1 

t 

1 

i 

i 

1 

i 

Blow 
per 
Fl. 

l 

1 

1 

1 

I 

i 

' 

« 

i 

1 

i 

c 
o 

a. 

u 

(ft 

O) 

Q 

O 

to 

o 

I 

to 

< 
< 

1 

1 

< 

= 

: 

vO 

1 
r-- 

1 

< 

1 
< 

*3 

< 

i 

-J 
1 

< 

1 

i 

< 

01 

3 
*>< 
01 

(- 

>> 

to 

u 

= 

- 

to 

L) 

e 
o 

> 
TO 

E 
TO 
0 

> 

C 
CO 
(fl 

E 
TO 
O 

>i 

c 
If. 

> 
TO 

E 
TO 
0 

> 
C 
tf 

Sample 

Depth 

Fl. 

in 

fM 
1 

o 
o 

o 
I 

o 

vD 
1 

o 

i-l 
1 

o 
o 

O 

-J 
1 

m 

iH 

o 

m 
I 

o 

o 

NO 

1 

o 

m 

o 
I 
o 

o 

o 

m 
i 
m 

o 

O 

o 

rr 

C 
1 

c 

Ground 

Elevation 

Ft. 

~4 

o 

: 

r 

o 

= 

= 

*3- 
m 
O 

r-4 

= 

= 

t-1 

-J 

o 

H 

Ollset 
Ft. 

H 

OS 

-a- 

- 

- 

(- 

• 

H 

a: 
en 

r 

= 

H 
m 

Station 
No. 

o 
? 
a> 

CM 

= 

- 

+ 

CN 

a 

E 

.  = 

- 

o 

I 

On 

s 

= 

o 
o 
+ 

OD 

A' 

1  i 

to 

1 

I 

' 

i 

' 

1 

i 

1 

1 

i 

^ 

o 

.Si. 
o 

a. 

Boring 
No. 

o 

o 

o 

CM 

c 

m 
O 

•108- 


a 

a. 
< 


a. 

1 

1 

1 

1 

1 

1 

1 

I 

1 

_i 

a 

' 

' 

1 

1 

1 

i 

1 

i 

1 

1 

1 

1 

1 

1 

1 

1 

i 

1 

c 

0 

3 

w 

a 

•i 

N 

(7i 

c 
n 

<5 

>> 

A 

o 

1 

1 

' 

1 

' 

' 

1 

l 

1 

55 

1 

' 

1 

' 

1 

1 

1 

■ 

1 

13 
C 
CO 

in 

1 

1 

1 

' 

1 

I 

1 

i 

' 

> 
n 

5 

1 

1 

I 

| 

1 

1 

1 

i 

1 

a 

O      j! 

a 

1 

1 

1 

I 

1 

1 

1 

i 

1 

5       - 

O       9       — 

a     &    "■ 

1 

1 

1 

' 

1 

I 

1 

i 

1 

c 
g 

a 

u 

4/1 

•i 

a 

5 
tn 

o 

i- 

X 
to 

< 
< 

1 

-3- 
1 

< 

< 

= 

.  = 

: 

= 

i 

-3- 
1 

< 

01 

fa 
3 

X 

r- 

O 

> 

•o 
c 
re 

GO 

fl 

0 

H 

> 

c 

CD 
B 

- 

= 

z 

«4-l 

E 

n 
c 

> 

•z 
c 
n 

0 

Sample 

Depth 

Ft. 

d 
i 
o 

d 

O 
\D 

.    1 
in 

d 

i 
o 

d 

o 

m 

I 
in 

H 

O 

1 

O 

m 

o 

d 
1 
o 

o 

o 

1 

o 

ffl 

d 
i 

o 

d 

O 

VO 
1 

»n 

d 

Ground 

Elevation 

Fl. 

O 

: 

en 

fl 

O 

H 

- 

• 

= 

m 
o 

s 

5 

(A          — 

=      u. 

O 

H 

= 

• 

- 

• 

= 

H 

a. 

= 

Station 
No. 

o 
r-i 

= 

in 

+ 

O 
en 

~ 

■ 

- 

r 

o 
o 

ft 

© 

-. 

Sample 
No. 

1 

I 

1 

' 

1 

1 

i 

' 

i 

o 

o 

£ 

Boring 
No. 

o 

(si 

m 
o 

C*4 

o 

CM 

-109- 


c 
o 


Q. 

•< 


! 

1 

a. 

i 

1 

1 

( 

l 

1 

. 

ON 

ON 

_i 

<N 

i 

I 

i 

1 

rs 

a 

i 

1 

1 

' 

'"' 

1 

"^ 

_i 

_i 

i 

1 

1 

i 

O 

o 

1 

i 

1 

I 

l 

1 

<N 

OJ 

CN* 

c 

>> 

o 

ra 

i 

1 

i 

CO 

00 

1 

, 

1 

I 

1 

1 

ON 

3 

U 

iH 

l-^ 

.O 

•^ 

in 

5 

« 

i 

1 

i 

r-» 

CT> 

1 

l 

1 

i 

i 

1 

«— 1 

CI 

H 

fM 

fN 

41 
1* 

C 

m 

<n 

o 

to 

i 

' 

1 

r- 

U-l 

l 

1 

i 

1 

t£> 

c 

^i 

n 
6 

> 

a 

i 

' 

1 

i 

1 

1 

1 

i 

1 

1 

i 

1 

1 

a 

o 

i? 

i 

1 

1 

i 

i 

1 

1 

l 

1 

1 

l 

1 

1 

IX 

'    5 

w 

o 

"        ,T 

| 

1 

i 

i 

J 

| 

i 

I 

i 

i 

I 

m 

a    u. 

c 
o 

O 

r- 

o 

a 

X 

<r 

f 

(^ 

to 

t 

w 

i 

< 
< 

1 

< 

- 

-J 
1 

< 

- 

1 

< 

-     -a 

< 

1 

< 

-3' 
i 
< 

- 

-3- 
1 

< 

1 

< 

a 

E 

E 

E 

5 

01 

01 

E 

0 

SI 

CO 
0 

CO 

c 

5 

0 

C 

r— I 

•— 1 

01 
1- 

~ 

> 

; 

I 

Z 

> 

s 

> 

Z 

>s 

T3 

> 

T3 

•o 

aj 

C 

<— < 

nj 

C 

c 

iH 

« 

•H 

f— 

CO 

fOi 

u 

W 

"■* 

u 

01 

w 

o 

O 

o 

O 

o 

C 

o 

o 

O 

o 

CM 

<3 

m 

in 

o 

o 

"1 

a. 

o 

E 

a 

c^ 

■c 

*o 

ao 

1 

1 

d 

^ 

ON 

1— 1 

•3" 

IT 

to 

1 
en 

■i 

o 

6 

A 

c 

C 
r 

_r 

l 

1 

1 

o 

J 

1 

o 

o 

en 

"■3" 

r- 

00 

rt 

*~ 

° 

vO 

ON 

o 

»3 

c 

c 

g 

O 

o 

3 

™       ,T 

*c 

= 

» 

— 

s 

j 

S 

*a 

r 

r 

E 

& 

: 

o 

>      u- 

-^ 

*s 

Cvl 

o 

O 

o 

O 

f-i 

•"* 

f-1 

Z 

H 

tfl 

f- 

H 

■J 

g 

U. 

QC 

■ 

5 

• 

2 

~ 

; 

CC 

z 

2 

Z 

O 

i 

O 

vO 

-c 

tn 

c 

o 

o 

o 

o 

o 

o 

lA 

<5 

e 

z 

+ 

ao 

- 

■ 

- 

- 

- 

1 

+ 

i-H 

z 

= 

' 

5 

z 

to 

o 
n 

m 

Ol 

a. 
E 
n 
CO 

d 

z 

*H 

fsl 

en 

•a- 

m 

<£> 

r*- 

1 

1 

i 

1 

^H 

(N 

o 

Ot 

o 

a 

Ol 

C 

6 

r- 

CO 

OS 

5 

m 

z 

C 

rj 

O 

■110- 


c 
o 


•a 

c 

a 

a 
< 


0. 

1 

1 

1 

1 

i 

1 

1 

o 

1 

in 

i— i 

-J 

a 

1 

1 

1 

1 

i 

1 

1 

o 

CN 

1 

CN 

CN 

_i 

1 

" 

1 

1 

i 

1 

1 

o 
en 

1 

c 
o 

3 
W 

5 

a 

N 

E 

<5 
O 

re 
U 

1 

1 

' 

1 

i 

1 

1 

r*. 

' 

if) 

1 

1 

i 

1 

i 

1 

1 

o 

1 

cc 

C 

ra 

1 

1 

i 

1 

i 

1 

1 

CN 

1 

v£> 

> 
E 
o 

1 

1 

i 

1 

i 

1 

1 

i 

I 

1 

a 

a    i? 

IT 

1 

1 

i 

' 

i 

1 

1 

i 

1 

1 

0      v      — 

5     a    "" 

1 

1 

i 

1 

i 

1 

1 

l 

1 

1 

c 
o 

a 

u 

vt 
u 

a 

o 
in 

O 

r- 
X 
If) 
< 
< 

NO 
1 

< 

1 

< 

i 

1 

sT 
1 
Csl 

1 

< 

vO 
1 

< 

■sT 

1 
CN 

1 

< 

00 

1 

< 

1 

1 

< 

C 

%£> 
1 

< 

0) 

5 

It 

o 

:►■ 

ra 

u 

s 

CO 

o 

ra 
u 

E 

ra 
o 

> 

TJ 

C 

ra 

U) 

E 

n 
c 

> 

c 

n 
U 

§ 

ra 
o 

> 

CO 

u 

e 

CO 
0 

> 

C 

ra 
to 

E 
TO 
O 

> 

u 

•H 

> 

CO 

U 

Sample 

Depth 

Ft. 

o 

CN 

i 

O 

o 

SO 

1 

o 

ST 

o 

CN 
1 

o 
o 

o 
m 
i 

CM 

c 

es 

1 

C 

c 

o 
en 

o 

c 

sC 
1 

o 

o 

1 
o 

"o 

d 
i 
o 

o 

o 

1 

m 

o 

Ground 

Elevation 

Fl. 

o 

00 

m 

•st 
o 

cs. 

c 

c 

c 
•- 

m 

ON 

o 

= 

in 

i-H 

m 

o 

cn 
in 
O 
iH 

0J 

(A          mi 

=     u. 
O 

0* 

t- 
pt 

H 

J 
m 

CN 

= 

H 
■J 

e- 
u 

m 

H 

PS 

m 

Station 
No. 

o 
o 

+ 

ft 

o 
o 

i 

CN 

<n 

O 

+ 
esi 

CN 

m 

= 

o 

o 

+ 

CM 
CSI 

ro 

o 
o 

4 

PM 

en 

= 

o 
o 

CN 

m 

o 
o 

+ 

tN 

en 
n 

= 

Sample 
No. 

r-t 

«-( 

1 

i 

- 

1 

' 

«H 

f-t 

CN 

o 

0) 

o 

a. 

Boring 
No. 

O 
CN 

»— 1 
CN 

cn 

Csl 

CN 

r. 

CN 

(N 

■Ill- 


c 

8 


■o 

c 

a 


a 

1 

' 

1 

1 

l 

r*. 

1 

1 

' 

I 

1 

0. 

1 

i 

1 

1 

1 

U"\ 

1 

' 

1 

t 

1 

•J 

1 

i 

' 

1 

1 

t 

i 

' 

I 

1 

c 
o 

a 

"Ui 
a 

01 
N 

t/i 

c 
(3 

eg 

U 

1 

i 

1 

1 

1 

i— < 

1 

i 

1 

I 

1 

J5 

1 

i 

1 

1 

1 

-a' 

1 

i 

1 

i 

1 

C 

n 
en 

1 

i 

1 

1 

I 

1 

i 

1 

I 

1 

"3 

> 

C3 

1 

i 

1 

1 

1 

1 

1 

i 

1 

i 

1 

a 
O     <£ 

a. 

t 

i 

l 

1 

I 

i 

1 

i 

1 

t 

1 

Blow 
per 
Ft. 

1 

i 

1 

1 

I 

1 

1 

i 

i 

i 

1 

c 
o 

Q. 

U 
(A 
CJ 

a 

O 

to 

O 

l- 
I 
w 

< 
< 

< 

i 

vO 

1 

< 

1 

I 
< 

1 

< 

1 

< 

i 

1 
< 

i 

1 

< 

m 

X 

0) 

1- 

E 
(0 
0 

— 

-H 

6 
CO 

0 

o 

, 

E 

CD 
O 

> 

H 

*       CJ 

1 

c 

c 
n 

E 
(0 
0 

>- 

CO 

u 

~ 

E 
0 

> 

CO 

l*M 

E 

ra 

0 
CD 

Sample 

Depth 

Ft. 

o 

t 

o 
d 

CN 

d 
i 

o 

o 

o 

SO 
I 
CN 

o 

m 

O 
1 
O 

O 

o 

cc 
1 
m 

o 

o 

CN 

1 

o 

o 

o 

CN 
1 

o 

CN 

C 
1 

c 
c 

o 

1 

in 

o 

c 

t 

c 

o 

o 

C 

Ground 

Elevation 

Ft. 

m 
in 

o 

CO 

r-. 
c 

I— 1 

= 

= 

m 

r- 
m 
o 

= 

in 
c 

= 

m 

00 

c 
•-< 

01 

lA         mi 

—         LL 

o 

(- 

OS 

■J 

u 

= 

U 

-J 

■J 
U 

= 

= 

Station 
No. 

o 

o 

en 

o 

o 

+ 

00 
r-i 

- 

o 
in 

= 

o 

o 
+ 

cn 
m 

- 

o 
o 

A 

= 

oc 
m 

Sample 
No. 

1 

1 

' 

l 

i 

<H 

<N 

1 

i 

i 

I 

o 

01 

o 
& 

Boring 
No. 

CN 

00 

— 
fN 

O 
CN 

CM 

CN 

-112- 


c 
o 
u 


£ 

1 

l 

I 

1 

I 

a. 

Z 

1 

0. 

1 

1 

I 

1 

I 

r- 

_J 

1 

1 

I 

1 

I 

O 

£ 

C 

o 

3 

5 

01 
tM 

c 
m 
(5 

n 
O 

1 

> 

I 

1 

I 

<■ 

55 

1 

i 

1 

1 

i 

i         CO 

^ 

•D 
C 
ID 

in 

1 

i 

1 

1 

1 

in 

CN 

CC 

0* 

> 
ra 

O 

1 

i 

1 

1 

I 

I 

1 

Q 

O      J? 

CE 

1 

i 

I 

1 

1 

I 

1 

Blow 
per 
Ft. 

1 

i 

I 

1 

1 

1 

1 

c 
o 

g. 

u 
in 

01 

Q 

"5 
in 

O 

t- 
X 

m 

< 

1 

1 

< 

1 

< 

1 

< 

1 

< 

00 

1 

< 

o 

1 

rH 
1 

< 

01 

3 
»« 
01 

t- 

'— 

e 

to 
o 

> 

t0 

r- 
O 

E 
CO 
O 

(0 

u 

o 

rH 

> 

C 
fO 
CO 

E 

CO 

o 

CO 

.  u 

e 

0 
CO 

u 

c 
to 
a 

Sample 

Depth 

Ft. 

m 

o 
I 
o 

d 

o 

d 
1 

-  m 
O 

o 

1 
o 

o 

o 

1 

o 

CN 

o 

c 

r- 
1 

c 
cc 

O 

^O 
1 
O 

H 

o 

ro 
1 
O 

d 

Ground 

Elevation 

Ft. 

m 

m 
o 

: 

o 

O 

i-t 

- 

a 

r- 

c 

m 

in 

o 

c 

m 
it 

C 

Ollsel 
Ft. 

: 

■J 
o 

= 

-J 

(J 

f- 
B 
»r 

r- 

Station 
No. 

o 
o 

+ 

m 
m 

= 

o 
o 

+ 

m 
m 
en 

r 

o 
o 

m 

o 
o 

+ 

CO 

m 

o 

o 

4 

«*1 

Sample 
No. 

' 

1 

1 

1 

rH 

iH 

t-4 

o 

01 

s 

a. 

Boring 
No. 

-3 
CN 

IT 

r- 

CN 

r- 

-113- 


4-> 


01 
CT 
T3 

•H 

u 

XI 

E 


4J 
l/> 

0) 

.c 

4J 

3 
O 


10 

o 

a. 


<o 

10 

M 
0 


a 


o 

ai 
o 

03 


T3 
C 
0) 

a 
a 
< 


a 

1 

' 

1 

1 

i 

1 

1 

i 

ro 

1 

_i 

1 

1 

1 

1 

i 

1 

1 

I 

1 

1 

1 

1 

• 

i 

1 

1 

1 

OJ 

1 

c 

0 

3 
S 

>> 
U 

' 

1 

1 

i 

i 

1 

1 

1 

in 

1 

' 

1 

1 

i 

' 

1 

1 

1 

1 

B 
N 

10 

c 
"5 
o 

•a 
c 
a 
(0 

t 

1 

1 

i 

i 

1 

1 

1 

id 

1 

«5 

.    > 

o 

' 

1 

1 

i 

• 

1 

1 

1 

I 

1 

a 

o    s« 

cc 

1 

1 

1 

i 

i 

1 

1 

' 

I 

1 

'    S      .. 

o      oj      — 

s    a  "■ 

1 

1 

1 

i 

i 

1 

1 

1 

1 

• 

c 
o 

a 

u 

a 

o 
to 

o 

r- 
X 

CO 

< 

< 

XI 
1 

1 

< 

• 

XI 
1 

1 

< 

« 

in 
i 
r- 

i 
< 

VO 
1 
< 

in 
i 

o* 
1 

< 

"- 

n 

VO 

I 

< 

XI 
1 

1 

< 

a 
5 

M 

01 

I- 

•a 

c 

10 

: 

■a 

a 

(0 
CO 

c 

e 

ID 
0 

>i 

■o 

e 

o 

i— i 

T> 
C 
<0 
co 

E 
ID 
0 

r»t 
>i 

<0 

o 

E 
0 

>, 
<o 

E 
(0 

o 

>, 

■D 
C 
10 

to 

•o 

c 
10 

to 

Sample 

Depth 

Ft. 

in 
I 
o 

o 

o 

VO 
I 

O 

m 

in 

o 
i 
o 

o 

O 

VO 
1 

in 

o 

in 

o 
I 
o 

o 

o 

VO 
1 

m 

o 

o 

rsi 
1 
O 

o 

c 

1 

o 

OJ 

o 

VO 

1 

o 

in 

o 

VO 

1 

o 

1     I 

i      2    if 

5    § 

in 
cr\ 

s 

<rv 
in 

Ov 

= 

m 
en 

' 

m 

IN 

«-( 

av 

= 

: 

CO 

n 

o> 

If)         v 

O 

Eh 
J 

1 

CC 
in 

= 

Eh 

■J 
in 

rH 

■ 

H 
OS 

■ 

r 

OX 

Station 
No. 

c 
+ 
o 
o 
in 

s 

o 
o 
+ 
m 
o 
m 

X 

o 

o 
+ 

ID 
O 

in 

s 

o 
o 
+ 
erv 
o 
in 

= 

• 

o 
o 
+ 

OJ 
rH 

m 

Sample 
No. 

i-t 

(N 

I 

1 

^ 

OJ 

•H 

OJ 

m 

•-H 

o 
ai 

'2 

0. 

1  " 

1 

' 

' 

I 

1 

1 

1 

1 

1 

Boring 
No. 

GO 
OJ 
OJ 

IN 

o 
m 

OJ 

»-l 

m 

OJ 

OJ 
OJ 

• 

-114- 


IV 

en 

ID 
0. 


X 

•H 
■V 

c 

IV 

a 
a 
< 


a 

1 

1 

1 

1 

1 

1 

1 

I 

ON 

i-H 

1 

Hi 

Z 

_i 

a. 

' 

1 

1 

1 

1 

1 

1 

i 

m 

1 

z 

_i 

1 

1 

1 

1 

' 

1 

1 

1 

o 
in 

1 

a. 
Z 

C 

o 

B 
n 

V) 

5 

01 
N 

i/5 

c 
'5 
O 

>> 
ra 

U 

1 

1 

1 

1 

1 

1 

1 

1 

o 

IN 

1 

in 

to 

1 

1 

1 

1 

1 

1 

1 

' 

1 

r~ 

•a 

c 
ra 
CO 

1 

1 

1 

1 

1 

1 

1 

1 

ON 
en 

1 

(X) 
00 

a! 
> 
ra 

C3 

1 

1 

1 

1 

1 

1 

1 

' 

1 

1 

1 

a 
a    5! 

cc 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

s     - 

O         SI         — 

E     *    "■ 

1 

1 

1 

1 

1 

' 

1 

1 

1 

' 

1 

c 
o 

a. 

u 

10 
01 

a 

0 

CO 

O 

r- 
X 
CO 

< 

< 

XI 
1 

1 

< 

10 
1 
< 

XI 
1 

f-H 
1 

< 

in 

1 
r^ 

1 

< 

ID 
1 

< 

XI 
1 

1 

< 

10 
1 

< 

X) 
I 

i-H 
1 
< 

T-H 

r-H 

in 
I 

I 
< 

V0 

1 

< 

o 

XI 
1 

I 

< 

a 

U 
r- 

•v 

c 
ra 
to 

E 
ra 
0 
i-i 

>, 
x> 
c 
ra 

10 

13 

C 

ra 
to 

E 
ra 

0 

r-H 

ra 

rH 
U 

E 
ra 

0 

r-H 

•0 

C 

ra 
co 

C 

ra 

(0 

E 

ra 

0 

r-H 
>1 

ra 
i— i 
u 

T3 

C 

ra 

CO 

e 
ra 

0 

r-t 

ra 

1-4 

u 

E 
ra 

0 

r-H 
>, 

■D 
C 

ra 
co 

C 
ra 
co 

Sample 

Depth 

Ft. 

o 

.—i 
I 
o 

o 

o 

1 
O 

o 

o 
l-t 
1 
o 

IN 

O 
1 
O 

o 

o 

io 
i 
cn 

o 

o 

o 

r-H 
I 
o 

o 

(N 
1 

o 

o 

o 

10 

1 

o 

o 

IN 

1 

O 

o 

I 

o 

IN 

o 

00 

o 
10 

Ground 

Elevation 

Fl. 

in 

o 
on 

£ 

• 

rH 

I-H 
ON 

S 

= 

in 
c\ 

CM 

on 

= 

ON 

o 

'A 

ON 

E 

Ollset 
Ft. 

<X 

E           1 

c 

Eh 

IX 

E 

■ 

Eh 

IX 

z 

Eh 
(X 

E 

s 

Station 
No. 

O 
+ 
10 

i-H 

in 

C 

e 

o 

+ 

CO 

in 

E 

E 

u 
o 

+ 

CN 

m 

s 

s 

o 
+ 

rsi 
m 

E 

E 

Sample 
No. 

I 

1 

1 

I 

' 

1 

' 

1 

I 

1 

1 

5 

a. 

I 

1 

1 

i 

1 

1 

i 

1 

i 

1 

1 

Boring 
No. 

m 
m 

IN 

m 

m 
m 

IN 

i0 

ro 
tN 

■115- 


10 

a, 


•H 

•o 

X 

c 

01 

a 
a 

< 


a 

1 

1 

r-i 

I 

cc     I 

I 

1 

I 

1 

1 

Q. 

1 

1 

m 

I 

CM 

1 

I 

1 

1 

1 

1 

1 

1 

rst 

I 

rs| 

1 

I 

1 

1 

1 

I 

c 
o 

3 
u 

5 

• 

N 

co 

c 
6 

>> 

IB 

O 

1 

1 

' 

r- 
P0 

1 

i 

1 

' 

I 

CO 

1 

1 

' 

rsi 

i— i 

1 

I 

1 

1 

1 

' 

■D 
C 

n 
CO 

1 

1 

en 

I 

in 

1 

i 

1 

1 

1 

1 

> 
ra 

O 

1 

1 

1 

I 

I 

1 

I 

1 

1 

1 

1 

IX 

1 

1 

1 

I 

i 

1 

i 

1 

1 

1 

1 

0        0)       — 

s    a  "■ 

1 

1 

i 

I 

1 

I 

1 

1 

1 

1 

c 
o 

a 

u 

t/> 

Q 

o 
CO 

O 

r— 
X 

< 
< 

in 
1 

r* 

i 

< 

lO 

p- 

< 

in 

l£> 

in 

I 
r~ 

i 

< 

OS 

VO 
1 

r- 

i 
< 

XI 
1 

l 

< 

IS 

i 
r~ 

i 
< 

1 

< 

l£> 
1 

< 

in 
1 

r- 
I 

< 

< 

3 

X 

r— 

E 

O 

r-i 

>i 

id 
u 

re 

.-1 

u 
>1 

■O 
C 
(0 
CO 

E 

10 
0 

rH 

>s 
<0 
r-i 
U 

e 

(0 
0 

r-i 
>i 

10 
.—1 

u 

10 

r-i 

u 

C 
10 

co 

c 

10 

«/s 

io 

r-i 

u 

>s 
■a 

c 

10 

co 

E 
10 
0 

r-i 
>i 

10 

o 

E 
10 
0 

r-i 

>1 
10 

.—1 

U 

E 
10 
0 

t—l 

>1 

10 
r-i 

u 

E 

Sample 

Depth 

Fl. 

o 

fN 
1 

O 

o 

O 
00 

1 
o 

in 

o 
o 

o 

o 

CO 

1 
o 

r\i 
1 

o 

CM 

r-l 

o 

ro 
I 

o 

o 

00 

1 
o 

c 
c 

in 

i— t 
I 
o 

o 

o 

m 
i 
m 

Ground 

Clevalion 

Fl. 

CM 

^, 

en 

= 

• 

m 

m 
os 

c 

« 

m 

r-i 
in 
en 

1 

r- 
in 

OS 

o 

OS 

c 

o 

a: 

S 

• 

E-> 

c 

e 

a. 

" 

e-i 

a. 

X. 
O 

m 

B 

Station 
No. 

o 
o 
+ 
r- 

in 

e 

< 

o 

o 
-t- 
o 

rr, 

in 

» 

• 

o 

+ 

in 

O 

o 

+ 
vo 
ro 
in 

in 
r- 

+ 

m 

in 

C 

Sample 
No. 

r-i 

rsi 

m 

r-i 

(N 

m 

r-4 

rsi 

« 

I 

1 

u 
u 

o 

0. 

I 

1 

I 

1 

1 

I 

I 

' 

I 

1 

Boring 
No. 

r- 
m 

rsi 

CO 

ro 

rsi 

os 
ro 
rst 

rsi 

■116- 


HI 
CP 
10 

a. 


x 

•H 
•O 

c 

0) 

a 
a 
< 


a 

' 

1 

1 

1 

1 

' 

1 

1 

1 

1 

1 

-j 
a. 

1 

1 

1 

1 

1 

i 

1 

1 

1 

1 

1 

1 

' 

' 

1 

1 

I 

' 

1 

1 

1 

1 

c 
o 

3 

JD 
W 

Q 

a 

N 

co 

c 
're 
C 

n 

0 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

' 

CO 

1 

1 

1 

' 

' 

I 

' 

1 

1 

1 

1 

73 
C 
Id 

CO 

1 

1 

1 

1 

1 

i 

1 

1 

1 

1 

1 

"3 

> 
re 

O 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

a 
o     s? 

E 

1 

1 

1 

1 

1 

i 

1 

1 

1 

1 

1 

S      _ 

o      v      — 

5     a-    "■ 

1 

1 

1 

1 

1 

i 

1 

1 

1 

1 

1 

c 
o 

Q. 

O 

(A 

aj 

Q 

o 

CO 

O 

y- 
X 
to 
< 
< 

SO 
1 

< 

in 
1 

1 

< 

IS 

1 

< 

in 

I 
r- 

1 

< 

in 
i 

I 

< 

IS 
1 
< 

in 
I 

t— 
i 
< 

1 

r*- 
1 

< 

m 

5 

X 

u 

E 

IB 

0 
i— i 

>i 
10 

r-i 
U 

E 
II! 
0 

rH 

>1 

■o 

c 

10 

co 

E 
HI 
0 

r-H 

>1 

10 
1— 1 

rj 

E 
10 
0 

r-i 
>1 

■o 

c 

10 

co 

E 
ra 
0 

iH 

>i 

10 

iH 

u 

E 

10 

0 

<H 

>i 

10 
iH 

u 

E 

10 

0 

r-| 
>, 

10 

u 

E 

10 
0 

i— 1 
>i 

c 

10 
CO 

E 

10 
0 
1— 1 

>1 

10 

u 

E 

10 
0 

f-H 

>. 

"0 

r-4 
U 

>■ 

10 

f-i 
u 

>1 

"D 

C 

10 
CO 

Sample 

Depth 

Ft. 

o 

in 
1 
in 

o 

o 

1 

o 

IN 

in 

<— 1 
1 

in 

o 

o 

n 
1 
in 

i-i 

o 

IS 
1 

o 
m 

O 
IC 

1 
o 

o 

o 

1 
m 

o 

o 
o 

o 

vo 
1 
o 

in 

o 
I 

o 

o 

o 

•H 

1 

m 

o 

Ground 

Elevalion 

Ft. 

US 

" 

<3\ 

= 

= 

r- 
r- 
as 

m 

I© 

in 

B 

= 

GO 

r- 

ON 

■ 

Ollset 
Ft. 

a. 

- 

OS 

c 

= 

E-> 
a. 

o 

= 

r 

s 

Slation 
No. 

O 

in 
+ 
r— 
ro 
in 

• 

O 
O 

+ 
OS 

m 
m 

= 

= 

in 
in 

+ 
o 

in 

o 

o 

+ 

(N 

in 

« 

" 

O 

o 

+ 
in 

in 

t 

Sample 
No. 

1 

' 

1 

1 

I 

I 

1 

1 

1 

I 

1 

u 

o 

a. 

I 

1 

1 

1 

I 

i 

1 

1 

1 

1 

1 

Boring 
No. 

IN 

m 

IN 

IN 

IN 

is 

IN 

-117- 


01 

CD 

0. 


■a 

c 

0J 

a 
a 

< 


a 

1 

1 

in 
i— i 

1 

' 

1 

CM 

i 

-j 
a. 

1 

1 

(N 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

c 
o 

D 
A 

O 

■ 

M 

c 
re 

<5 

>> 
re 

o 

1 

1 

1 

1 

' 

CM 

1 

CO 

1 

1 

IN 

in 

1 

1 

1 

1 

en 

I 

■p 

c 

CO 

1 

1 

<N 

1 

1 

1 

1 

CO 

1 

> 
re 

(5 

1 

1 

1 

1 

1 

1 

1 

1 

' 

a 
O     s* 

■X 

1 

1 

1 

1 

1 

1 

1 

' 

1 

Blow 
per 
Fl. 

1 

1 

1 

1 

1 

1 

1 

1 

I 

c 
g 

a 

u 

V 
V 

a 

o 
co 

O 

I 
10 
< 

< 

in 
i 

1 

< 

O 

1 

< 

10 
1 
< 

vo 

1 
< 

< 

in 

~* 

in 

I 
r- 

i 
< 

in 

o 

i 
< 

s 

5 
1- 

c 

ID 
rH 
U 

E 
ID 
0 

.H 

>. 
ID 

i-H 

o 

3~, 

ID 

i-H 

O 

>. 

4-> 

•H 
CO 

>• 
ID 

rH 

0 

>l 

»—l 
•H 
10 

B 
ID 
0 

>. 

10 

u 

-H 

CO 

>1 

ID 
rH 
U 

£ 
ID 
0 

rH 

>! 

ID 
r-4 
U 

E 
ID 
O 

r-i 
>1 

ID 

U 

Sample 

Depth 

Ft. 

O 

m 
I 
o 

o 

O 

^r 
1 

o 

IN 

o 

ID 

1 
o 

o 

CO 

i-H 
1 

o 

\D 

i— t 

o 
*r 

O 

o 

o 

o 
in 

l 
o 

O 

o 

l-H 

1 
o 

00 

o 

CM 

1 

O 

I-H 
l-l 

Ground 

Elevalion 

Ft. 

(N 

O 

O 
O 

m 
o> 

e 

• 

o 

in 
m 

o 

o 
in 

- 

» 

e 

H 
J 
o 

E-| 

IX 

e 

« 

E« 
OS 

a. 

C 

s 

c 

5 
=      o 

2      2 

O 

m 

-f 

o 
o 
+ 

CD 

in 

e 

s 

o 

o 
+ 

l-l 
m 
in 

O 

o 

+ 

in 
m 

E 

■ 

Sample 
No. 

1 

i-H 

CM 

ro 

I 

- 

rs 

ro 

^ 

o 

a 

o 

£ 

1 

1 

1 

1 

1 

I 

1 

1 

1 

Boring 
No. 

r*> 

(N 

00 
(N 

en 

IN 

o 
m 

IN 

■118- 


0 
(0 


c 

01 

a 
a 

< 


a. 

1 

1 

VO 
VO 

I 

|    I 

1 

I 

1 

I 

a. 

1 

1 

O 
P-l 

rn 

I 

1 

1 

i 

1 

I 

_j 

1 

1 

vo 
o> 

I 

1 

1 

i 

1 

I 

c 
o 

3 

5 

a 

N 
</) 

C 

o 

n 
U 

1 

1 

1 

I 

1 

1 

I 

1 

I 

CO 

1 

1 

i 

I 

1 

1 

I 

1 

1 

■a 
c 
n 

CO 

1 

' 

' 

I 

1 

' 

l 

1 

1 

> 
a 

c 

O 

1 

1 

I 

i 

1 

1 

I 

1 

I 

a 

o      S* 

cc 

1 

1 

I 

I 

1 

1 

i 

i 

I 

5      _ 

go     — 

5     a.    "■ 

1 

1 

I 

I 

1 

1 

i 

1 

i 

c 
g 

a 

u 

« 

a 
5 

CO 

O 

(- 

z 

CO 
< 
< 

1 

1 

i 

in 
i 
r- 

I 

< 

■ 

: 

VO 

i 

< 

vo 

1 

< 

VO 

< 

a 

3 
O 

ai 
a. 

B 

" 

E 
0 

>! 

ra 

i— t 
U 

S 

s 

= 

E 
10 
0 

rH 

>1 
10 
f\ 
V 

e 

ro 
0 

iH 

>i 

•a 

c 

(0 
(0 

Sample 

Depth 

Ft. 

o 

av 
I 
m 

r» 

O 

o 

1 

o 

r-t 
1 

o 

o 

o 

IN 

1 

O 

O 

m 

1 

o 

CM 

o 

in 
.— t 
1 
o 

m 
i— i 

in 

i 
o 

in 

o 

vo 
1 
in 

o 

o 

GO 

m 
o 

Ground 

Elevation 

Fl. 

o 
in 

c 

e 

■ 

- 

- 

= 

VO 

ro 

VO 

VO 

(A          mi 

—      u. 
O 

6-> 

cc 

e 

E 

s 

B 

B 

B 

os 

E- 
•J 
o 
f-l 

Station 
No. 

in 

IN 

+ 

in 
m 

■ 

s 

■ 

B 

B 

B 

o 
o 
+ 

in 
m 

o 
o 
+ 
o 

VO 

in 

Sample 
No. 

t-t 

(N 

a 

0 
4J 

n 

4-> 

0 

a 

1 

in 

VO 

I 

I 

o 
at 
O 

a 

i 

1 

I 

1 

1 

i 

1 

i 

i 

Boring 
No. 

.-1 

in 

cm 

in 

n-v 
m 

(M 

-119- 


01 
PL. 


c 

a 
a 
< 


a 

I 

1 

1 

1 

1 

i 

1 

■ 



a. 

I 

1 

1 

1 

1 

I 

1 

i 

1 

i 

; 

_i 
_i 

I 

1 

1 

1 

1 

' 

1 

i 

1 

i 

c 
o 

3 

« 

O 

■1 

N 

Ji 

c 
ra 
O 

ra 
O 

< 

' 

1 

' 

I 

' 

I 

1 

l 

55 

1 

1 

1 

i 

1 

' 

1 

•o 
c 
ra 
10 

' 

1 

1 

1 

I 

1 

I 

1 

"5 

> 
ra 

O 

I 

' 

1 

1 

1 

I 

1 

i 

1 

l 

a    s? 

I 

1 

1 

1 

1 

i 

1 

i 

1 

i 

Blow 
per 

Ft. 

r» 

1— 

vc 

r^ 

ro 

00 

.—i 

10 

rn 

c 
o 

a 

u 

Irt 

CI 

O 

0 

CO 

O 

t- 

z 

CO 

< 
< 

i 

i 

' 

' 

I 

1 

1 

I 

1 

i 

a 
5 

■i 

>— 

a 

T3    > 
C    It 

CO    D 

ID 
.—1 
D 

ra 

o 

>. 
■D 
C 

10 

to 

= 

i— i 
•H 

10 

>1 
■o 
c 

10 
10 

*o  - 

'     ; 

■o  : 

C    I 
10    1 
10    ! 

1 
1 

= 

- 

8 

Sample 

Depth 

Ft. 

o 

o 

1 

o 

in 

l_> 
m 

r-l 
1 

o 

o 

f-t 

o 

CN 
1 
O 

in 

»-H 

in 

IN 

I 

o 

o 

IN 

o 
ro 
1 
o 

in 

CM 

in 
m 
i 
o 

o 
ro 

o 

**■ 
1 
o 

in 
ro 

in 
*r 
1 

o 

o 

CO 
1 

o 
in 

O 

m 
i 
in 

00 

Ground 

Elevation 

Ft. 

o 

o 
in 

c 

e 

* 

s 

= 

s 

E 

c 

e 

Ollsel 
Ft. 

Eh 
OS 

■ 

c 

& 

B 

E 

E 

E 

e 

s 

Station 
No. 

ro 

+ 

m 
in 

« 

■ 

■ 

e 

C 

t 

B 

s 

c 

Sample 
No. 

f-H 

CM 

m 

^ 

m 

\D 

r- 

CO 

a\ 

O 

r-4 

u 

I 

a. 

I 

1 

1 

1 

I 

1 

i 

1 

, 

1 

Boring 
No. 

in 

(N 

1 

i       1 

-120- 


01 

er. 

10 

& 


-a 

c 

a 
a 

< 


a 

' 

1 

1 

i 

1 

l 

1 

i 

1 

■ 

' 

I 

1 

i 

a 

1 

1 

1 

i 

1 

1 

1 

i 

' 

1 

1 

I 

1 

I 

_i 

1 

1 

1 

I 

1 

' 

1 

i 

1 

1 

1 

I 

1 

i 

c 
o 

3 

5 

4) 
N 

</) 

c 
O 

n 

o 

1 

' 

1 

I 

' 

' 

1 

I 

1 

1 

' 

I 

1 

i 

55 

1 

1 

1 

i 

1 

1 

1 

I 

1 

1 

1 

I 

1 

I 

T3 
C 

n 

c/i 

1 

1 

1 

i 

1 

1 

1 

I 

1 

1 

1 

1 

1 

i 

"3> 

> 
ra 

i_ 

1 

1 

1 

i 

1 

1 

1 

i 

1 

1 

1 

I 

1 

i 

a 

a    s« 

DC 

1 

1 

1 

i 

1 

l 

1 

i 

1 

1 

1 

I 

1 

i 

'    5      - 

o      o>      — 

5     &    "" 

rsj 

CN 

00 

cm 
i— i 

00 

m 

cm 

CM 

rH 
CM 

1 

CO 
CM 

in 
cm 

in 

c 
g 

u 
u 

0) 

a 

0 

o 

r- 
X 

< 
< 

1 

1 

1 

1 

I 

1 

1 

1 

' 

1 

I 

1 

1 

' 

a 

5 

01 

1- 

4J 

01 

a. 

•H 
01 

*a 

■H 

u 

m 

E 

10 

u 
>l 

c 

10 

-a  -h 

01 

o  > 

C    10 
10    u 

= 

: 

-fl    i-H 

01 
T)    > 

c  m 
10    u 
c/i  u 

S 

Sample 

Depth 

Fl. 

o 

o 

1 

o 

in 

m 

rH 
1 
O 

o 

rH 

i_i 
o 

CM 

i 

o 

m 

rH 

in 

CM 

I 

o 

o 

(N 

o 
m 
I 
o 

in 

CM 

m 
m 
1 
o 

o 
m 

in 
m 
1 
in 

fl 
m 

i 

1 

in 

i—i 
I 

o 

o 

tH 

o 

(N 
1 
O 

in 

in 

CM 

1 
o 

o 

CM 

00 
Csl 
1 

o 
in 

CM 

o 
ro 
1 
in 

GO 

Ground 

Elevation 

Ft. 

= 

e 

= 

= 

= 

« 

o 

rH 
en 

E 

Ollset 
Fl. 

H 

r— 

m 

E 

■ 

' 

B 

B 

E 

■J 

o 

t-i 

E 

» 

s 

B 

E 

Station 
No. 

ctn 

+ 

n 
m 

E 

B 

c 

B 

E 

E 

CM 

+ 
00 

rH 

in 

E 

E 

• 

E 

B 

■ 

Sample 
No. 

rH 

(N 

n 

^ 

in 

lO 

r» 

4 

rH 

03 

IN 

m 

^ 

in 

V£> 

S 

0> 

o 
S. 

1 

1 

I 

1 

1 

1 

i 

1 

1 

1 

I 

1 

i 

1 

Boring 
No. 

in 
in 

IN 

in 
cm 

•121- 


41 

m 

a. 


•a 
c 
ai 
a 
a 
< 


a 

1 

i 

1 

1 

1 

1 

I 

1 

I 

1 

1 

a 

1 

i 

1 

i 

1 

1 

I 

1 

I 

1 

1 

_i 
_i 

1 

I 

1 

i 

1 

1 

I 

1 

I 

1 

1 

c 

0 

3 
S 

ill 

a 

u 

N 

<7i 

C 

ro 
O 

n 
U 

1 

' 

1 

i 

1 

1 

I 

1 

I 

1 

1 

55 

1 

I 

1 

i 

1 

1 

i 

' 

i 

1 

1 

■D 
C 
10 

to 

1 

I 

1 

i 

1 

1 

I 

1 

I 

1 

1 

> 
m 

O 

1 

i 

1 

i 

1 

1 

I 

1 

I 

1 

1 

Q 

O       S« 

CC 

1 

I 

1 

i 

1 

1 

i 

1 

I 

1 

1 

'    5      w 

o      ai      — 
5     a    u- 

1/1 

I 

00 

m 

in 

l£> 

m 

(N 

*T 

rsi 

C 

g 

a 

u 
in 

: 

c 

o 

X 

ft 
< 
< 

1 

I 

1 

i 

1 

1 

1 

I 

1 

1 

1 

0> 

a 

M 

01 

-a 

c 

en 

a 

•4  r- 
Q 

c  a 

ID    1- 

in  c 

i 

— 
+J 
-H 

3 

■U  T 
-I    ( 
■H    r 
to    I 

■  "0 

C 

in 

.— I 

in 

E 

Sample 

Depth 

Ft. 

i 

1 

o 
in 

o 
o 

o 

o 
rsi 
t 

O 

in 
r\i 
I 
o 

o 

o 
m 
1 
o 

in 

(N 

in 

I 
o 

o 
m 

o 

o 

^* 

o 

in 
n 

o 

in 

i 
o 

o 

o 

00 

1 
o 

in 

o 

o 
in 
I 
m 

00 

Ground 

Elevation 

Ft. 

o 

c 

• 

t 

• 

= 

= 

= 

= 

= 

- 

Ollsel 
Fl. 

Eh 
00 

e 

= 

c 

c 

B 

c 

e 

C 

e 

s 

Station 
No. 

OS 

+ 

00 

in 

c 

C 

c 

= 

E 

B 

c 

* 

c 

Sample 
No. 

< 

El 

(N 

fl    j 

m 

VC 

r^ 

00 

0^ 

o 

o 

o 

Q. 

1  ' 

1 

•  1 

1 

1 

i 

1 

I 

1 

1 

1 

■     ! 

Boring 
No. 

in 

tNI 

-122- 


0) 

a. 


•v 

c 

a 
a 
< 


CL 

1 

I 

1 

I 

1 

1 

1 

I 

1 

-1 

a. 

1 

I 

' 

1 

1 

i 

1 

i 

1 

1 

1 

i 

I 

1 

I 

1 

' 

1 

c 
o 

3 

a 

a 

N 

(7i 

c 

>> 
n 

1 

1 

i 

1 

1 

I 

1 

I 

1 

(?) 

1 

1 

i 

1 

1 

I 

1 

I 

• 

•D 
C 

n 
to 

1 

1 

i 

1 

1 

I 

1 

I 

1 

> 
ra 

o 

1 

1 

i 

1 

1 

I 

1 

i 

1 

o 

O       j! 

1 

1 

i 

1 

1 

i 

1 

1 

1 

O         4)        — 

5     a    "■ 

1 

r- 

o 

i-H 

r-l 

c 
o 

g. 

u 

w 
OJ 

Q 

s 

en 

o 

1- 
X 

< 
< 

1 

i 

1 

1 

I 

I 

1 

I 

1 

HI 

5 

M 

01 

1- 

fO    r— 

m  a 
> 

■u  >- 

^    0 
-H 

<D 

n> 

era 
rau 

= 

>4 
>   1 

ra  c 
i-i  n 

to    u 

>*  r- 
[ 

4J  : 

r-t     r 
•H      I 

= 

i£    r-t 

V 

T3     > 

c   ra 
ra  u 

= 

Sample 

Depth 

Ft. 

in 

cm 
1 
o 

o 

o 

in 
1 
in 

o 
o 

1 

o 

in 

o 
in 

1 

o 

o 

o 

o 
cs 
1 
o 

in 

o 
in 

IN 

I 

o 

o 

o 

o 
rn 
1 
o 

in 

(N 

o 

in 
n 

o 

o 
m 

in 
\o 

CO 

1 

o 

in 
n 

Ground 

Elevation 

Ft. 

r- 

co 

o 

IA             — ! 

=      u. 

O 

E-i 
o 

T-t 

= 

E 

=           | 

= 

E 

= 

« 

= 

Station 
No. 

+ 
en 

m 

E 

C 

= 

= 

E 

= 

E 

E 

Sample 
No. 

r-t 

CN 

m 

*T 

in 

10 

r~ 

00 

o* 

u 

01 

o 

a. 

1 

1 

1 

1 

I 

1 

I 

1 

1 

Boring 
No. 

00 

in 
rsi 

•123- 


M 

U 
O 

vw 
to 

n 

0) 

0) 

u 
u 

o 

4J 

+J 

in 
rt) 

u 

c 

o 

.p 

Ul 

U  •>T 
111  rH 
rji 

ra  < 
X 
X 

E     H 

O  T3 
U    C 

u.  at 
a. 

DO    Q. 


M 

0 

■4-4 

a 

10 

a 


o 
m 

M 
0 
DO 


Q. 

1 

' 

c 

1   ro 

i-H 

1 

1 

1 

i 

1 

VO 

CO 

rH 

_l 

a 

1 

1 

co 

ro 

fN 

1 

1 

1 

i 

1 

VO 

in 

VO 
CO 

1 

1 

vo 

1 

1 

1 

' 

1 

CM 

r~ 

c 
o 

3 

a 

M 

o 

N 

Si 

c 

fO 

O 

(J 

' 

1 

o 

t-4 

r^ 

1 

1 

1 

i 

1 

CO 

i/j 

1 

1 

r*> 

co 

VO 
fM 

' 

1 

1 

i 

1 

o 

in 

•o 
c 

IB 

W 

1 

1 

co 

(N 

4J1 

1 

1 

1 

i 

1 

in 
in 

CM 

"3 

> 
ra 

4. 

to 

1 

1 

ft 
rH 

1 

1 

1 

■ 

1 

rH 

CM 

o 
o    $ 

1 

1 

1 

1 

1 

1 

1 

i 

1 

1 

1 

Blow 
per 
Fl. 

1 

1 

1 

1 

1 

1 

1 

i 

1 

1 

1 

c 
o 

a 

<j 

(A 

Cj 

a 

o 
to 

o 

4- 

X 
17) 

< 
< 

U") 
1 
< 

1 

in 
I 

< 

cm 

vo 
1 

< 

1 

in 
1 

< 

CN 

VO 
1 
< 

i 

CM 

VO 
1 

< 

vn 

m 
I 

I 

< 

rH 

rH 

in 

I 

I 

< 

ro 

5 

u 

r- 

-H 

0 
Ul 

a. 
o 

I* 

<-i    ID 
CD    <D 
>    C 

10   o 
1-1  J-J 
u  to 

B 
10 
0 

H    E 
re 

>!    C 

-a  f- 

c 

10     4- 

to  c 

e 

(0 
0 

>. 

c 

10 
05 

44 

CD    0 

>  c 

ro    C 

U    4 

CJ  V 

■H 

0 

Ul 

a 

0 
Eh 

1 

40 

.H      Ul 

cu  <u 
>  c 

■o  o 

U    4J 

o  to 

rH 
rH 

•H 
Eh 

E 

re 

C 

U  ^ 

■H 
C     > 

ro  Tj 
rj>  c 
L.    re 
C  to 

E 
n 
C 

u  »: 

•H 

c   > 
ro  4. 
rjir^ 

U       T- 

o  « 

i 

Sample 

Depth 

Ft. 

VO 

t-l 
1 

O 

O 

co 

1 
.VO 

f-4 

fN 
i-H 

1 

o 

o 

o 

CO 

1 

CM 

1 
O 

co 

o 
1 
o 

o 

T 

rH 
1 

m 

o 

1 

rH 

rsi 
1 

O 

O 

in 

in 
I 

CN 

CO 

CO 
r-\ 
1 

in 
in 

Ground 

Elevation 

Ft. 

00 
O-i 

C 

00 

01 
01 

« 

c 

co 

CM 

o 
o 

rH 

= 

s 

• 
1— 

o-. 

s 

t 

4A         — 

—      u. 
O 

00 
CM 

B 

V. 
vo 

E 

B 

Eh 

• 

E 

•J 
00 
CM 

E 

E 

Station 
No. 

O 

4/1 

+ 

o 
l-t 

E 

O 

O 
+ 

f-t 

s 

B 

O 

o 

-4- 

o 
Ln 

e 

E 

CD 

+ 
rH 

in 

E 

C 

Sample 
No. 

1 

1 

1 

1 

1 

I 

• 

1 

I 

1 

1 

o 

0) 

2 

Q. 

1 

1 

1 

1 

1 

1 

i 

1 

I 

1 

1 

Boring 
No. 

o> 

4TV 
IN 

o 

VO 
CM 

4£l 

rsi 

VO 
fN 

-124- 


10 

a. 


•o 

01 

D 
C 


C 

o 
o 


c 
111 
a 
a 

< 


a 

• 

i 

1 

1 

1 

r- 

1 

1 

1 

i 

1 

' 

_i 

D. 

1 

I 

1 

1 

' 

^ 

1 

1 

1 

i 

1 

1 

_l 

1 

I 

. 

1 

1 

(N 

1 

1 

1 

i 

1 

1 

c 
o 

3 
a 

Q 

M 
(J) 

(5 

n 
a 

1 

I 

1 

' 

1 

^ 

I 

1 

1 

i 

1 

1 

55 

1 

I 

1 

1 

1 

1 

1 

1 

. 

1 

1 

•D 
C 

n 
CO 

' 

I 

1 

1 

1 

(N 

1 

1 

1 

i 

1 

' 

> 
ra 

O 

1 

I 

1 

1 

1 

in 

1 

1 

1 

i 

1 

1 

a 
o     s« 

cz 

1 

I 

1 

1 

c 

I 

1 

1 

1 

i 

1 

1 

'    5      - 

D      &     "■ 

1 

I 

1 

1 

1 

I 

1 

1 

1 

i 

1 

1 

c 
g 

Q 
U 

n 

01 

a 

'5 
en 

O 

1- 
X 
CO 

< 

< 

in 

in 
i 
r* 

i 

< 

i-H 

in 
I 

1 

< 

IN 

\D 
1 

< 

in 
I 

< 

IN 

l£> 

1 
< 

in 

< 

in 
I 

fNI 

1 

< 

m 

I 

< 

in 
I 

< 

rsi 

1 

< 

in 

1 

< 

a 

3 

01 

i 

1 

1 

•H 

0 

01 

a 

0 

1 

e 

0 

i-H 
> 

«o 

.— i 

rH 

•H 
0 

in 

a 

0 

1 

1 

-H 

0 
01 

a 

0 

Sample 

Depth 

Ft. 

o 

1 

o 

o 

r- 
o 

O 

1 
r- 

r~ 

00 

o 
1 

o 

o 

O 
lO 

1 

00 

o 

00 

in 
I 
o 

o 

o 

o 

m 
1 

m 

in 

r- 

P0 

o 
I 
o 

o 

r-t 

m 
1 

r~ 

o 

1 

m 
m 

Ground 

Elevalion 

Fl. 

in 
m 
cm 

" 

- 

o 

1-1 

= 

i-i 

VO 

m 

o 

m 

m 

^* 
o 

i-H 

= 

■ 

<N 
<N 

o 

E 

c 

Ollsel 
Fl. 

a. 

o 

• 

I 

►J 

m 

■ 

►J 
i-i 

O 

c 

C 

■J 

■ 

K 

Station 
No. 

in 

00 

+ 

r-t 

in 

>-< 

c 

■ 

O 

o 
+ 

m 

B 

o 
o 

+ 

GO 

m 
i-t 

o 
o 

+ 

o 

e 

- 

o 
o 
+ 

00 

■ 

C 

Sample 
No. 

I 

1 

1 

1 

' 

I 

1 

1 

i 

1 

1 

1 

o 

01 

£ 

I 

1 

1 

1 

1 

I 

1 

1 

i 

1 

1 

1 

Boring 
No. 

*7 

rsi 

in 

•■Li 
(N 

vC 
(N 

r~ 

(N 

■125- 


0> 
en 

10 

o. 


13 

01 

a 
c 

■U 

c 
o 
o 


c 

01 

a 

a 

< 


K. 

1 

1 

i 

, 

1 

1 

1 

I 

1 

\D 

00 

(Ti 

Q. 

1 

1 

I 

1 

1 

1 

1 

I 

1 

rsj 

m 

IN 

m 

1 

1 

I 

1 

1 

1 

1 

i 

1 

o 

c 
c 

>■ 

1 

1 

I 

1 

1 

1 

1 

1 

1 

^, 

in 

i-i 

r- 

T 

5 

N 
(J) 

o 

~ 

1 

1 

1 

1 

1 

1 

• 

1 

' 

1 

•— < 

CO 

m 

c 

CO 

1 

1 

1 

1 

t 

1 

1 

I 

1 

m 

rsi 

tN 

> 
ra 

O 

1 

1 

I 

1 

1 

1 

1 

i 

1 

r» 

o-> 

c^ 

Q 

O      5« 

DC 

1 

1 

I 

1 

1 

1 

1 

i 

1 

i 

I 

3        .- 

0      v      ,«r 

5    &  * 

1 

1 

I 

1 

1 

1 

1 

i 

P 

i 

1 

i 

c 
o 

a. 

(A 
0) 

a 

'5 

(A 

o 

K 
X 
to 

< 
< 

in 

l 
< 

vc 
1 

< 

in 

I 

< 

in 
1 

< 

.  10 
1 

< 

in 
I 

in 
1 
< 

IN 

lO 

1 

< 

in 

^* 
I 
< 

1 

< 

a. 

i 

i 

< 

< 

01 

5 

0) 

1- 

■H 
0 

in 
0. 
0 
E- 

1 

I 

■H 

0 

U) 

a 

0 
Eh 

1 

I 

-t-i 

0 

in 

a 

0 
E-> 

1 

I 

B 

ID 
C 

a 

"3 
0 

r-* 

>. 
ID 
.H 

U 

= 

Sample 

Depth 

Ft. 

o 
i 
o 

o 

<— 1 

<N 

1 

O 

CO 

IN 
i-H 
(N 

.-I 

i-H 
1 

o 
o 

O 

1 
t-l 

vo 

CN 
1 

O 

r» 

o 
I 

o 

o 

CM 

1 

o 

if) 

O 
1 

o 
o 

00 

in 

o 

1 

CD 

t— 1 

Ground 

Elevalion 

Ft. 

o 

E 

« 

00 

o 
in 

o 

e 

= 

m 
r~ 
o 
t-i 

= 

- 

CN 

ID 
© 

= 

= 

Offset 
Fl. 

a 

I 

>-3 

B 

c 

E 

■ 

t-i 

IX 

o 

tH 

S 

B 

Station 
No. 

E 

c 

o 
in 
+ 
m 

r» 
.— i 

B 

• 

o 
o 

+ 
in 
r» 

.— i 

B 

B 

o 

+ 

<N 

CO 

tH 

E 

S 

Sample 
No. 

1 

I 

. 

' 

1 

1 

i 

1 

I 

1 

1 

1 

u 

ai 

2 

0. 

1 

I 

1 

i 

1 

' 

i 

1 

1 

1 

1 

1 

Boring 
No. 

GO 

o 
r- 

<N 

fN 

-126- 


0) 

m 

a. 


■O 

ai 

3 
C 
•H 
•P 

c 
o 
u 


C 
HI 

a 
a 
< 


0. 

1 

1 

1 

I 

I 

. 

i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

' 

i 

1 

1 

1 

1 

1 

1 

1 

1 

' 

i 

1 

i 

' 

1 

1 

1 

1 

c 
o 

3 
5 

CI 
N 

</> 

c 
o 

>> 
n 

0 

1 

1 

1 

I 

I 

1 

i 

1 

1 

1 

1 

1 

<7) 

. 

1 

1 

I 

, 

1 

i 

1 

1 

1 

1 

1 

c 

1 

1 

1 

I 

. 

1 

i 

1 

1 

1 

1 

1 

> 

fl 

<5 

1 

1 

1 

I 

i 

1 

i 

1 

1 

1 

1 

' 

a 

O      S« 

1 

1 

1 

I 

I 

1 

i 

1 

! 

1 

1 

1 

5       ^ 

o      ci      — 

5     °-    "■ 

p 

1 

1 

I 

I 

1 

i 

p 

i 

I 

1 

1 

c 
g 

a 

u 

CI 

Q 

0 
in 

o 

»- 

X 
1/3 
< 
< 

l© 
1 

a. 

Ot 
1 

r- 
l 

< 

in 

1 

< 

lO 

^* 
1 
< 

1 

r- 
1 

< 

in 

1 

< 

a\ 

VO 

1 
r~- 

< 

vo 

T 
1 

< 

en 

vo 

I 
r^ 

i 

< 

en 

to 
1 

r~ 
I 

< 

to 

I 

< 

at 

VO 

l 

I 

< 

in 

I 

< 

01 

5 

K 
CI 

1- 

•H 

0 

U> 

a. 

0 

I 

1 

1— 1 

0 
in 
a 

0 
E- 

1 

1 

r-i 
-H 

r-t 
-H 

0 

1/1 
a 

0 

i 

H 

r-t 

r-l 
•H 
0 
1/1 

a 

0 

I 

I 

Sample 

Depth 

Ft. 

o 
i 
o 

o 

1 

•r- 

o 

1 

in 

c 
1 
o 

o 

i© 

1 

m 

o 

o 

in 
I 

i-H 

00 

o 
1 

o 

o 

p> 

r-t 
1 

CO 

o 

in 

1 

r~ 

r-i 

f-H 
1 

o 

o 

o 

rsi 
1 
m 

m 

m 
I 
o 

IN 

m 

1 

in 
m 

Ground 

Elevation 

Fl. 

<N 

in 

o 
i— t 

s 

« 

e— 

ot 
o 
t— i 

= 

C 

r^ 
a\ 

o 

r-t 

s 

- 

00 

m 

er\ 
o 

i-t 

B 

■ 

= 

CI 

IA         «J 

=        U. 

O 

►J 
m 

CN 

= 

s 

H 

J 

^ 

C 

C 

m 

= 

c 

6- 
m 

■ 

B 

■ 

Station 
No. 

o 
o 
+ 

CO 

s 

c 

o 
o 
+ 

VO 
00 
1— 1 

= 

E 

O 

o 

+ 

CO 
00 
r-t 

c 

■ 

o 
o 

+ 
in 
at 

K 

S 

■ 

Sample 
No. 

1 

1 

1 

1 

' 

1 

1 

1 

1 

I 

1 

1 

t 

o 

CI 

o 
a. 

' 

1 

1 

1 

i 

1 

' 

1 

1 

i 

1 

1 

1 

Boring 
No. 

CM 

r~ 

N 

in 
(n 

■127- 


01 

a. 


111 

3 
C 
•H 
■H 

c 
o 
o 


■o 

c 

01 

a. 
a 

< 


a. 

1 

' 

i 

*r 

00 

' 

1 

1 

1 

1 

1 

1 

1 

a. 

1 

1 

i 

CN 

1 

1 

1 

1 

1 

" 

" 

1 

1 

1 

i 

t— t 
in 

CN 

1 

1 

1 

1 

1 

1 

1 

1 

c 
g 

3 

w 

5 

Ql 
N 

in 

c 
re 
O 

>. 
n 

U 

1 

, 

r^ 

m  J 

1 

1 

1 

I 

1 

1 

1 

1 

CO 

1 

i 

GO 

i-i 

' 

1 

1 

1 

1 

1 

1 

T3 
C 

re 
CO 

1 

1 

i 

0\ 
CN 

eg 

1 

1 

i 

1 

1 

1 

1 

1 

> 
re 

5 

' 

' 

i 

M 

o 

i— i 

1 

1 

' 

1 

1 

1 

1 

1 

a 

O      5? 
CE 

1 

t 

i 

. 

i 

1 

1 

1 

1 

1 

, 

1 

1 

Blow 
per 
Ft. 

1 

1 

i 

i 

I 

1 

1 

1 

1 

1 

1 

1 

1 

c 
g 

a 

u 

in 
fti 
O 

5 

CO 

O 

z 

CO 

< 
< 

sO 

1 

i 

< 

in 

1 

< 

in 
I 

I 

< 

lO 
i 

1 

< 

in 
I 
r- 

i 

< 

en 

co 
1 
r- 

1 
*£ 

< 

to 

1 
r~ 

I 

< 

in 

1 

< 

1 

l£> 
1 

h» 

i 

< 

in 

I 

< 

a 

5 

01 

1- 

•H 
0 

in 

a 

0 

1 

1 

E 

n: 

l-i    C 

0  - 

E   > 

HJ    it 
0  <- 

m 
0 
►J 

-H 

0 

in 

a 

0 
Eh 

1 

•H 

0 
(0 

a 

0 

E-* 

1 

' 

-0 

i-H 
01 

>  > 

m  in 

U  r- 

c  u 

i 

I 

Sample 

Depth 

Ft. 

cn 

*— i 
1 
O 

o 

in 

m 
i 

in 
1 

cn 

m 

CN 

1 
O 

o 

o 

VO 

1 

CN 

CO 

f-i 

1 
o 

o 

o 

VO 
1 

n 

00 

o 
1 

o 

o 

cn 

1 

CD 
O 

in 

l 

i— i 

rn 

in 

o 
1 
o 

o 

i 
m 

c 

CO 

en 
1 

CO 

Ground 

Elevation 

Ft. 

1— t 

m 
o 

I— 1 

e 

E 

CD 

o 

» 

m 

CN 

00 

o 

= 

i-H 
00 

o 

= 

E 

r- 

o 
r- 
o 

E 

E 

Ollset 
Ft. 

■J 

CN 

S 

C 

►4 

K 

E- 
K 

o 

f— l 

* 

e-i 

00 
t— 4 

1 

E- 

a. 

rn 

S 

B 

Station 
No. 

■f 

o> 

B 

= 

o 
o 
+ 
in 

o 

Csl 

e 

o 
o 

+ 
o 

r-» 

e 

o 
o 

+ 

CN 

E 

E 

O 

o 

+ 

CN 
CN 

E 

■ 

Sample 
No. 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

13 

01 

o 

a 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Boring 
No. 

lO 

r* 

CM 

CN 

00 

[- 

rs) 

r- 

CN 

O 
CO 
CN 

•128- 


01 
ID 


HI 

3 
C 


C 

o 
o 


•a 
c 
a) 
a 
a 


EC 

■ 

1 

1 

1 

1 

1 

1 

1 

1 

I 

i 

1 

Q. 

I 

1 

1 

1 

' 

1 

1 

1 

1 

I 

i 

I 

i 

1 

1 

1 

1 

1 

1 

1 

1 

I 

i 

1 

c 
o 

3 

In 

a 

0) 
N 

CO 

C 

re 
O 

>> 
n 

u 

I 

1 

1 

1 

1 

1 

1 

1 

1 

I 

i 

1 

i/5 

i 

1 

1 

1 

1 

1 

1 

1 

1 

I 

i 

1 

■a 
c 
re 
tO 

i 

1 

1 

1 

1 

1 

1 

1 

1 

I 

i 

1 

fti 

> 
re 

O 

i 

1 

1 

1 

1 

1 

1 

1 

1 

I 

i 

I 

a 

O      i« 
E 

i 

1 

1 

1 

1 

1 

1 

1 

1 

I 

i 

1 

3       u 

Oft)       — 

5     °-    "■ 

i 

1 

1 

1 

1 

1 

1 

1 

1 

I 

i 

1 

c 
o 

a 

u 

V) 
0) 

a 

0 

to 

O 

t- 
I 
CO 

< 
< 

in 

1 

< 

to 

T 
1 
< 

vo 

1 

r- 
1 

< 

in 

1 

< 

to 

1 

< 

at 

to 
I 
r*- 

< 

in 

1 

< 

to 

1 

< 

at 

to 
I 
r- 

i 

< 

in 

T 
1 
< 

at 

VO 

i 

i 

< 

in 

i 

< 

at 
5 

01 

r- 

1 

r-t 
■H 
0 
VI 

a 

0 

1 

rH 
•ri 
0 

in 
a, 
0 
E-> 

I 

1 

t-i 
■rH 
0 
(0 

a 

0 

I 

1 

' 

' 

Sample 

Depth 

Ft. 

O 

m 
I 
o 

o 

rH 
1 

O 

o 

1 

o 

to 
i 

m 

o 
I 
o 

o 

r~ 

T-H 

1 
n 

o 

in 

I 
l— 

rH 

in 

r-l 
1 

o 
o 

to 

r> 
1 

in 

rH 

o 

to 
1 
vo 

co 

vo 

o 
I 
o 

o 

vo 

m 
i 

VO 

o 

Ground 

Elevation 

Ft. 

CM 

to 
o 

rH 

CO 

in 
o 

in 

o 

r-t 

: 

■ 

r- 

CO 

O 

■ 

= 

vo 

m 
o 

' 

■ 
OMset 

Ft. 

E-i 

a. 
vo 

«— 1 

►J 

00 
IN 

B 

C 

E-i 
►J 

E 

= 

t-i 

►J 

CO 
(N 

» 

• 

fr- 
ee 

■ 

Station 
No. 

o 
o 

+ 
o 
m 

o 
m 

+ 

CM 

m 

IN 

e 

o 
o 

+ 

CD 

m 

(N 

= 

£ 

O 

in 

+ 

<N 

*T 
(N 

' 

C 

o 
o 
+ 
vo 

ptl 

C 

Sample 
No. 

' 

' 

1 

1 

1 

1 

1 

1 

I 

1 

1 

' 

o 

o 

a 

1 

1 

1 

1 

1 

1 

1 

1 

I 

' 

' 

i 

Boring 
No. 

*-< 

00 
IN 

(N 

00 

<N 

r-t 
CO 
(N 

CO 
CM 

in 

00 

■129- 


0> 
CL, 


•a 

01 

3 
C 

•H 
*> 

C 

O 

u 


•H 

-o 

c 

0) 

a 
a 

< 


a. 

i 

i 

1 

I 

1 

1 

i 

1 

1 

i 

o 

(N 

f— i 

_i 

a 

I 

l 

1 

1 

1 

I 

1 

1 

i 

rsi 
rs) 

o 

CM 

in 

CM 

I 

l 

1 

1 

! 

i 

1 

1 

i 

cm 
m 

CM 

n 

c 
g 

B 

W 

5 

N 
(/> 

C 

S 

o 

>> 
re 

0 

I 

l 

1 

t 

' 

i 

1 

1 

I 

rsj 

- 

r~ 

55 

i 

i 

1 

1 

i 

I 

1 

, 

1 

rsj 

in 

in 

CM 
CO 

•a 
c 
re 
I/) 

i 

I 

1 

1 

i 

I 

1 

1 

I 

in 
rsi 

CO 
CM 

CM 

> 
re 

o 

I 

i 

1 

1 

i 

I 

1 

' 

i 

CO 

o 

.— 1 

m 

Q 

O      s« 

i 

i 

1 

1 

i 

I 

1 

t 

I 

1 

1 

i 

5      *. 

|      &     = 

i 

i 

1 

1 

i 

I 

1 

1 

I 

1 

1 

I 

c 
o 

H. 

u 

CO 

0) 

a 
1 

o 

X 
en 
< 
< 

so 

1 

< 

so 

i 

< 

t 

1 

< 

SO 
1 

I 

< 

IN 

SO 
1 

< 

so 

1 

< 

eft 

VO 

1 
r- 

I 
< 

fN 

SO 
1 

< 

r~ 

1 
< 

t*- 

SO 
1 

so 
I 

< 

.-H 
■H 

0 

in 
Cu 
0 
6- 

I 

1 

•H 

0 

in 

a 

0 

I 

1 

i-4 
•t-i 

0 

V) 

a 

0 
E- 

1 

1 

E 
ID 

0 

►J 
>. 

i— 1 
I/} 

e 

ID 

0 

J 

E 
ID 

0 

►5 

>, 
•u 
c 

ID 

Sample 

Depth 

Ft. 

r-t 

1 
O 

m 

i 

as 

1 

cm 

r» 

o 
i 
o 

o 

cm 

m 
I 
r- 

o 

en 

m 
I 

CM 

O 

1 

o 

o 

CO 

CN 
1 

as 

o 

1 

CO 

CM 

o 

1 

O 

to 

so 

CM 
1 

o 

1— 1 

c- 

1 

SO 

CM 

Ground 

Elevation 

Ft. 

co 
O 

E 

« 

VO 

oo 
o 

= 

» 

co 

o 

■ 

£ 

rsi 
e 

co 
o 

- 

« 

Ollsel 
Ft. 

H 
« 

t 

E 

E- 

C 

c 

■ 

E 

u. 

CO 

c 

s 

Station 
No. 

o 

+ 

cm 

B 

■ 

+ 
00 
SO 
CN 

- 

O 

O 

+ 

r- 

- 

E 

o 
a 

E 

s 

Sample 
No. 

1 

1 

1 

1 

1 

1 

• 

' 

1 

i 

1 

1 

o 

a 

'o 

w 

a 

1 

1 

1 

' 

I 

1 

i 

i 

1 

i 

1 

1 

Boring 
No. 

so 

00 
<N 

00 
fN 

00 
CO 
CM 

•130- 


o> 

(0 


3 
C 


C 

o 
o 


•H 

-a 

c 

01 

a 

a 

« 


E 

1 

1 

1 

1 

1 

I 

I 

1 

1 

1 

1 

1 

_i 

a 

1 

1 

' 

1 

1 

I 

I 

1 

1 

1 

1 

1 

-j 

. 

• 

■ 

1 

1 

I 

I 

1 

1 

1 

1 

1 

c 
o 

D 
01 

5 

a 

N 

I/) 

C 

re 
O 

>. 
re 

O 

1 

1 

1 

1 

1 

I 

I 

1 

1 

1 

1 

1 

m 

1 

' 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

c 
re 

w 

1 

1 

1 

1 

1 

I 

I 

1 

1 

1 

1 

1 

4> 

> 

re 

o 

1 

' 

1 

1 

' 

I 

I 

1 

1 

1 

1 

1 

(I 

1 

1 

1 

1 

1 

I 

i 

1 

1 

1 

1 

1 

5      _ 

0        41        — 

s   »  "■ 

1 

1 

1 

1 

1 

I 

I 

1 

1 

1 

1 

1 

c 
g 

g. 

u 

« 

a 

5 
in 

o 

f- 

X 
CO 

< 
< 

r^ 

1 

< 

1 

< 

1 

< 

r*> 

1 

< 

r- 

1 

< 

< 

i 

< 

r— 

ic 
1 

< 

1 

< 

1 

i 

< 

o 
< 

at 

a 

X 

■H 
O 

a 

a 

0 
Eh 

1 

1 

•H 
0 

in 

a 

0 

1 

' 

*-\ 

-H 
0 

in 
a 

0 
E-i 

1 

1 

-0 

0) 

>  i 

HJ    (1 
u  - 
U    I 

i     I 

1 

Sample 

Depth 

Ft. 

t—l 

1 
O 

o 

1 

i-l 

CO 

I 
m 

n 

ID 

«-l 
1 

O 

o 

CM 

1 

in 

i— ( 

O 

in 
I 

CM 

CN 

O 
1 
O 

O 

r-i 

m 
I 

GO 

o 

I 
m 

in 

o 
i 

o 

o 

m 

1 

in 

o 

CM 

in 
I 

fH 

Ground 

Elevation 

Ft. 

n 

CO 

o 
o 

• 

= 

r- 

o 

o 
i-i 

= 

= 

in 

f-» 
m 

o 

= 

s 

o 
o 

B 

B 

Otisel 
Fl. 

Eh 
►J 

o 
m 

■ 

E 

1 

I 

1 

Eh 
►J 
CO 
CM 

B 

E 

E- 

a. 
o 

(N 

S 

t 

Station 
No. 

o 

o 
+ 
o 
o 
n 

c 

B 

o 
o 

+ 

en 
o 
m 

• 

s 

o 
o 

+ 

f-l 

c 

t 

o 

o 
+ 

B 

E 

Sample 
No. 

I 

1 

1 

1 

I 

I 

1 

1 

1 

1 

1 

1 

o 
u 

o 

w 

0. 

I 

1 

1 

' 

' 

I 

1 

' 

1 

1 

1 

1 

Boring 
No. 

o 
o-\ 

(M 

cn 
CN 

CN 
CM 

cm 

en 

CM 

-131- 


01 
en 


<D 
3 
C 
•H 
■M 
C 

o 


c 
<u 
a, 
a 


a 

i 

I 

I 

1 

t 

1 

1 

1 

I 

1 

1 

a. 

i 

1 

I 

1 

i 

1 

1 

1 

i 

1 

1 

l 

■ 

I 

1 

I 

1 

1 

1 

I 

1 

1 

c 
g 

H 

i3 
M 

5 

s 

N 

55 

c 
<3 

>> 
ra 

O 

i 

1 

I 

. 

I 

1 

1 

i 

' 

1 

J) 

I 

1 

I 

1 

I 

1 

1 

1 

I 

1 

1 

•a 
c 
ra 
10 

i 

I 

I 

1 

' 

1 

1 

1 

1 

1 

1 

> 
ra 

O 

i 

I 

I 

1 

i 

1 

1 

: 

1 

I 

1 

1 

E 

i 

I 

1 

1 

I 

1 

1 

1 

I 

1 

1 

'    5      _ 

O         4)        — 

i 

I 

I 

I 

i 

1 

1 

1 

I 

1 

1 

c 

0 
Q. 

u 

m 

& 

a 

5 

o 

X 
t/) 
< 
< 

1 
< 

r~ 

ID 
1 

< 

ID 
1 

< 

ID 
1 

< 

i 

< 

P» 

ID 
1 

< 

<3 

r- 

\£ 

I 

< 

r* 

i 

< 

r~ 

I 
< 

«. 

at 

5 

K 

a 

-H 
0 
(/) 

a 

0 

i- 

1 

1 

1 

i— i 

0 

a 

0 

1 

1 

•H 

6k 

'H 
0 

a 

a 

0 

Eh 

I 

t 

Sample 

Depth 

Ft. 

m 

t 
o 

o 

CM 

m 
.  1 
en 

P- 

n 
I 

m 

ON 

1 

o 
o 

<M 

1 

O 

o 

CN 
1 

in 

1 

1 

c 

c 

CM 
1 

rH 

o 
1 

r-l 

fN 

in 

^- 
1 

o 

Ground 

Elevation 

Ft. 

r~ 

in 
m 
o 

- 

c 

i-t 

in 

o 

r~ 
o 

- 

■ 

CO 

in 

VD 

o 

= 

e 

= 

Ollsel 
Ft. 

E- 

o 

r-i 

c 

s 

t3 
U 

1 

1 

1 

J 
u 

e 

c 

E 

Station 
No. 

O 

o 
+ 
r~ 

■ 

1 

o 
o 
+ 

m 
m 

t 

o 

•    + 

m 

B 

■ 

o 
o 
+ 
in 

*D 

s 

t 

e 

Sample 
No. 

' 

I 

1 

I 

1 

1 

' 

1 

1 

1 

1 

o 

0) 

o 

a 

1 

I 

' 

1 

i 

1 

1 

1 

1 

1 

1 

Boring 
No. 

cm 

(N 

in 

(N 

o 

■132- 


4) 
en 

10 

a. 


•o 

V 

3 
C 

+J 

c 
o 
o 


c 

O 

a 
a 

< 


•« 

. 

1 

I 

1 

i 

1 

1 

1 

1 

1 

1 

1 

1 

_l 
a 

i 

' 

1 

1 

i 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

i 

1 

1 

1 

1 

1 

1 

1 

1 

c 
o 

3 
w 

5 

0) 
N 

i/5 

c 
O 

>> 
n 

O 

i 

1 

1 

1 

' 

' 

1 

' 

1 

1 

1 

1 

1 

55 

1 

1 

1 

1 

i 

1 

1 

1 

1 

' 

1 

1 

1 

•D 
C 
ID 

cn 

l 

1 

1 

1 

i 

1 

1 

1 

1 

1 

' 

1 

1 

4J 
> 

n 

la 

o 

i 

1 

1 

1 

i 

I 

1 

1 

1 

1 

1 

1 

1 

Q 

O      S« 

CC 

i 

1 

1 

1 

i 

I 

1 

1 

1 

1 

1 

1 

1 

'    5      *. 

o      o>      •- 
5     o-    ^ 

i 

1 

1 

1 

i 

I 

1 

1 

1 

1 

1 

1 

1 

c 
g 

Q. 

u 
vt 

01 

a 

'5 
in 

o 

X 

< 
< 

i 

^* 
I 

< 

r- 

IS 
1 

< 

IS 

1 

< 

1 

< 

\S 
1 

< 

< 

r~ 

1 

< 

r~ 

I 

< 

u 
i 

< 

1 

< 

is 
1 

< 

IS 

1 
< 

a 

3 

"55 

01 

*4 
01 

•H 

o 

111 

a 

0 

1 

' 

■H 

0 
cn 

a 

0 
Eh 

1 

' 

-H 
0 

(0 

a 

0 
Eh 

1 

•H 
0 

in 

a 

0 

Eh 

' 

1 

Sample 

Depth 

Ft. 

o 

1 
o 

o 

00 

l-< 

1 

•r- 

o 

1 

00 

t-t 

1 

in 

1 

o 

o 

1 

in 

m 
m 

i— i 
1 

o 

o 

O 

CN 
1 

cn 

in 

1 
o 

CM 

o 

l-l 
1 

O 

o 

CN 

© 
i— 1 

IS 

cn 
I 

CM 

Ground 

Elevation 

Fl. 

CO 
00 

is 
o 

e 

- 

r 

t-t 

o 

IS 

o 

= 

s 

PI 

© 

CO 

o 

c 

c 

<N 

O 
00 
O 

■ 

c 

Ollset 
Fl. 

Eh 

l 

E 

i 

Eh 
« 

o 

= 

s 

Eh 

CC 

l-H 

s 

s 

H 

OS 
CM 
CN 

■ 

c 

Station 
No. 

o 
o 

+ 

00 
IS 

m 

B 

E 

e 

in 
cm 

+ 

IN 

r- 

n 

E 

c 

o 
o 
+ 
o 
a\ 
m 

= 

1 

m 

+ 

cn 

B 

B 

Sample 
No. 

1 

1 

1 

l 

1 

1 

1 

I 

1 

1 

1 

1 

1 

o 

SL 
a 

5, 

' 

1 

1 

' 

1 

1 

1 

l 

' 

1 

I 

1 

' 

Boring 
No. 

CO 

0"\ 

cn 
cm 

o 

o 
m 

o 
cn 

■133- 


01 


■a 

o> 

3 
C 
■H 
•P 

C 

o 
u 


< 

•H 

•o 

c 

01 

a 
a 

< 


a 

' 

' 

1 

1 

i 

1 

1 

1 

1 

1 

I 

1 

a. 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

' 

I 

1 

1 

1 

1 

1 

i 

1 

C 

o 

3 

5 

SI 

to 

c 
S 
C 

> 
U 

1 

1 

I 

1 

I 

1 

1 

1 

1 

1 

I 

1 

CO 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

i 

•D 
C 

n 

1 

1 

1 

1 

I 

1 

' 

1 

1 

1 

I 

> 
n 

<3 

1 

1 

1 

1 

I 

1 

1 

' 

1 

1 

i 

a 

1 

1 

1 

1 

i 

1 

1 

1 

1 

1 

I 

1 

I     1    E 

1 

1 

1 

1 

I 

I 

1 

1 

1 

1 

t 

1 

e 
o 

a 

u 
(fl 

S) 

a 

0 

CO 

O 
H" 
X 
C/) 
4 
< 

1 

< 

r- 

VO 

i 

< 

VO 
1 

< 

1 

< 

VD 

i 

< 

VO 

1 

< 

1 

< 

VO 

1 

< 

VO 
1 

< 

1 

< 

r 

vo 
1 
< 

a 

3 

M 

01 

1- 

i-H 
•H 
O 

in 
a 

0 
E- 

i 

1 

0 

in 

a 

0 
E- 

i 

1 

r- 
■'- 

0 

u 

0 
Q 
E- 

t 

1 

•-( 

•H 
0 

in 

a 

0 

E- 

' 

1 

Sample 

Depth 

Ft. 

00 

o 
1 
o 

o 

i-H 

fN 
1 

CD 

O 

T 
1 

ro 
1 

CM 

m 

.— t 
1 
o 

o 

vn 

m 

i 
in 

o 

VO 
1 

m 

m 

a 

o 
i 

a 

a 

VO 

fN 
1 

a\ 
o 

in 

I 

VO 

o 

i 
o 

to 

m 
1 

o 

r- 

VO 

l 

Ground 

Elevalion 

Fl. 

r- 

m 
o 

r-i 

- 

s 

03 

r» 

o 
t— i 

« 

s 

in 
a 
a 

« 

in 

o 

00 

o 

s 

■ 

Otisel 
Ft. 

E- 

a. 
m 

E 

E-> 

K 

i— 1 

» 

c 

►4 
U 

= 

« 

E- 

B 

c 

Station 
No. 

o 
o 

+ 

a\ 
m 

C 

s 

in 

+ 

CM 

c 

« 

o 
o 

+ 

OS 

o 

c 

• 

o 
o 

+ 

c 

a 

Sample 
No. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

o 

01 

o 

a 

1 

1 

1 

1 

' 

1 

1 

1 

1 

1 

1 

1 

Boring 
No. 

O 

r*i 

m 

o 

c 

in 
o 
m 

■134- 


0) 
<0 


ID 

3 
C 


C 

o 
u 


-o 

c 
m 
a 
a 

< 


a 

ro 

r- 

1 

1 

' 

i 

' 

1 

' 

1 

1 

i 

_i 
a 

vo 

o 

<N 

1 

1 

i 

' 

1 

1 

1 

1 

1 

i 

en 

r- 

(N 

1 

1 

i 

i 

' 

1 

1 

1 

1 

i 

c 
o 

B 

XI 
Ifl 

5 
ai 

N 

<75 

c 
m 

(3 

> 
re 

O 

fH 

01 

1 

1 

i 

I 

1 

1 

1 

1 

1 

■ 

55 

in 

1 

1 

i 

i 

1 

1 

1 

1 

1 

' 

C 

re 

in 
cn 

CN 

' 

1 

i 

i 

1 

1 

1 

1 

1 

i 

> 

re 
O 

in 

O 
(N 

1 

1 

i 

i 

1 

1 

1 

1 

1 

i 

Q 

O      S? 

(X 

1 

' 

1 

' 

i 

I 

1 

1 

1 

1 

1 

i 

Blow 
per 
Ft. 

1 

1 

1 

1 

i 

I 

1 

1 

1 

1 

1 

i 

c 
o 

a. 

u 

(/) 

CD 

a 

0 

in 

O 

t- 
X 

< 
< 

vo 

1 

< 

1 

r- 

VO 

I 
< 

is 
1 

< 

I 

A 

r- 

VO 

1 

< 

VO 
1 

< 

1 

r- 

VO 

i 

< 

VO 

1 

< 

f— 

VO 

1 

< 

r~ 

VO 

I 

< 

01 
X 

I- 

E 
ro 

0 

+J 

^H 

■H 

in 

£ 
0 

(-< 
>i 

TD 
C 
(0 

in 

I 

1 

•H 
0 
1/1 

a 

0 

1 

1 

•r4 
0 

in 
a 

0 
E-> 

l 

1 

1 

I 

Sample 

Depth 

Ft. 

CN 

ft 

1 
o 

o 

o 

IO 

1 

'(N 

m 

in 

rs) 
1 
o 

o 

CM 

m 
i 
in 

CN 

CO 

o 
1 

o 

o 

in 
m 

00 

o 

o 

VO 

1 

in 

m 

i 

c 
c 

p 
I 

i 

m 

m 

<N 
1 

O 

o 

rvi 
1 

rH 
IN 

Ground 

Elevation 

Ft. 

1— 1 
CO 

in 

o 

r-t 

= 

GO 

00 

10 
o 

» 

CO 
UP 

o 

c 

= 

o 

m 
in 
o 

i— t 

- 

c 

o 
in 

PVI 

O 

» 

S 

W            mi 

—      u. 
O 

Eh 

IX 
00 

1 

B 

E-> 

I 

c 

•J 
U 

m 

c 

Eh 
►J 
O 
t-C 

s 

Station 
No. 

o 

in 
+ 
o 

(N 

e 

o 
o 

+ 
o 

CN 

B 

o 
o 
+ 

m 

- 

c 

o 
o 

+ 

ro 

e 

« 

O 
O 

+ 

m 

c 

Sample 
No. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

' 

i 

I 

o 

o 
a 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

' 

Boring 
No. 

o 

p~ 

o 
m 

CO 

o 
m 

a 

c 

r- 

o 
i— i 
m 

-135- 


tr- 
io 

- 


C 


C 

o 
u 


c 
a 
< 


a. 

1 

1 

I 

1 

I 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

c 
o 

3 
a 

N 

to 

E 

s 
o 

>• 
ra 

U 

1 

I 

1 

1 

1 

1 

1 

55 

1 

' 

1 

1 

1 

1 

1 

c 
n 

co 

' 

I 

1 

1 

1 

I 

1 

> 
n 

O 

1 

I 

I 

1 

1 

1 

1 

a 

O      5? 

oc 

1 

I 

I 

1 

1 

I 

1 

5       w 

O        0)       — 

5     °-    "■ 

1 

I 

I 

1 

1 

1 

1 

c 
g 

a 

u 

o 

0) 

Q 

0 

co 

O 

1- 
X 
CO 

< 
< 

to 
1 

< 

r- 

1 

< 

1 

< 

to 
i 
< 

1 

< 

r~ 

to 
1 

< 

VO 
1 
< 

a 
5 

M 

U 

1 

H 
•H 

0 
in 
a 

0 

1 

i 

■H 

0 
in 

a 

0 
-  E-> 

1 

1 

Sample 

Depth 

Ft. 

O 

m 
i 
o 

o 

m 

1 

o 

o 

o 

tD 
1 
to 

m 

o 

r-l 
1 
O 

o 

to 

(N 

O 
i— t 

r~ 
1 
to 

IN 

Ground 

Elevation 

Ft. 

o 

t-l 

■1 

O 

o 

: 

t 

CO 
ON 

0> 

= 

- 

Ollsei 
Ft. 

6- 

05 
rsi 

t 

s 

►J 

in 

e 

E 

Station 
No. 

o 
o 
+ 
to 

o 
o 

+ 

CO 
(N 

c 

B 

o 
o 

+ 

»n 

c 

c 

Sample 
No. 

1 

1 

' 

i 

1 

1 

1 

o 

0) 

o 

a. 

1 

1 

1 

1 

1 

1 

1 

Boring 
No. 

n 
1*1 

■136- 


a 
<-* 
o 
■o 

c 

10 

« 

at 
c 
>. 
ra 

3 

a> 

.c 

4-> 


o 

3 
O 

CO 

(A 

CD 


o 


o 


»    -3 

c 

0) 

a 
a 
< 


10 
CO 


o 

c 
3 


o 

z 

a> 


E 
O 
U 


u 
o 

0) 

*l 

10 

a 


o 

0) 
M 
O 


a 

1 

1 

1 

1 

i 

ro 

r- 

t— l 

r» 

CO 

1 

1 

1 

a 

1 

1 

1 

1 

I 

ro 

in 

rsi 

ro 

1 

1 

1 

_i 

' 

1 

1 

' 

i 

in 
ro 

rsi 

ro 

as 

i— t 

1 

1 

1 

c 
o 

a 

B 
N 

to 

c 
15 

6 

n 
U 

' 

1 

1 

1 

i 

r- 

t-i 

O 
rsi 

00 

ro 

1 

1 

1 

co 

1 

1 

1 

1 

i 

ro 

Csl 

ro 

as 
rsi 

VO 

ro 

1 

1 

1 

c 
n 
CO 

1 

1 

1 

1 

i 

r- 

Csl 

in 
ro 

ro 

r- 4 

ro 

1 

1 

1 

"3 

> 
to 

O 

1 

1 

1 

1 

i 

ro 

^ 

ro 

i— i 

1 

1 

1 

a 

O       5? 
DC 

1 

1 

1 

1 

i 

1 

I 

1 

1 

1 

1 

1 

S         w 

O         0)        — 

5     a    u- 

' 

1 

' 

1 

i 

1 

I 

1 

1 

1 

1 

1 

c 
o 

a. 

u 

u 

Q 

0 

CO 

O 

h- 
X 
CO 
< 
< 

00 

T 
1 
< 

as 

SO 

i 

< 

CO 

1 

< 

as 

so 
I 

< 

in 

1 

< 

00 

1 

< 

OS 

SO 
1 

a. 

ro 

1 

< 

in 

I 

< 

00 

^" 
1 

< 

OS 

so 
I 

< 

in 

•v 
1 

< 

■ 

1— 

-H 
0 
CO 

a 

0 
E- 

' 

•H 
0 
U) 

a 

0 

I 

1 

e 

(0 
0 

>1 
>0 

u 

-. 

£ 
0 

>1 

c 

10 

V3 

E 
10 
0 

>s 

10 

U 

i— 4 
■H 

0 

CO 

a 

0 
E-> 

i 

l 

Sample 
Depth 

Ft. 

in 

o 
I 
o 

o 

o 

ro 

I 
en 

o 

o 

1 

o 

o 

ro 

ro 
1 

o 

I— I 

00 

*r 
1 
ro 

ro 

o 

o 

o 

c 

ro 
1 
O 

f-H 

in 

i 
o 

ro 

o 

r~ 
1 

r-t 

■n 

o 

1 

o 

o 

o 

rsi 

1 

ro 

m 
i 

o 

rsi 

Ground 

Elevation 

Fl. 

00 

ro 
n 

= 

rsi 

o 
m 
i— t 
i— t 

= 

e 

1 

1 

1 

i 

OS 

OS 
rsi 

t-i 

= 

c 

Ollset 
Ft. 

U 

B 

u 

C 

e 

►J 
o 

e 

■ 

B 

■J 

U 

s 

S 

Station 
No. 

o 
o 
+ 
o 
m 
m 

e 

o 
o 
+ 
in 
in 
ro 

■ 

E 

o 
o 
+ 

CO 

in 
ro 

s 

B 

B 

o 
+ 
in 
so 
ro 

B 

B 

Sample 
No. 

' 

1 

1 

i 

1 

1 

1 

1 

1 

I 

1 

' 

S 

0) 

o 
a 

I 

1 

1 

i 

1 

1 

1 

1 

1 

i 

1 

' 

Boring 
No. 

.— I 

no 

in 

H 

ro 

SO 

ro 

r- 
ro 

-137- 


4) 

■0 

- 


c 

a 
a 

< 


CL 

1 

1 

1 

-1 

a 

1 

1 

1 

_i 

1 

1 

1 

c 
c 

W 

a 

a 

N 

i/> 

c 
to 

6 

1 

1 

1 

J) 

1 

1 

1 

■a 
c 
re 
CO 

1 

1 

1 

> 
to 

C3 

1 

1 

1 

Q 

a    s? 

CE 

i 

1 

1 

Ulow 
per 
Fl. 

1 

1 

1 

c 
g 

Q. 
U 

in 
& 
Q 

0 

O 

t- 
X 

co 

< 
< 

ao 

I 
< 

1 
< 

m 

^* 
I 
< 

o 

n 

gj 

-H 
0 

1 

1 

Sample 

Depth 

Ft. 

O 

t— 1 

1 

o 

o 

o 

CM 

1 

o 

o 
1 

CN 

Ground 

Elevation 

Fl. 

rN 

—4 

c 

B 

S 

=     u. 
O 

c 

E 

Station 
No. 

o 
o 
+ 
o 

■ 

■ 

Sample 

No. 

1 

1 

o 
a 

o" 

w 

a 

i 

1 

1 

Boring 
No. 

CO 

f-H 

ro 

-138- 


01 
«J 

o< 


•o 

c 

a 
a 
< 


Ql 

i 

i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

' 

a 

I 

1 

1 

1 

) 

1 

1 

1 

1 

1 

1 

i 

I 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

c 
o 

3 

XI 
To 

5 

V 
N 

lo 

c 
co 

5 

>> 
ra 

U 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

' 

CO 

I 

I 

1 

1 

' 

1 

1 

1 

1 

1 

1 

i 

T3 
C 

n 

CO 

I 

' 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

> 
ra 

o 

I 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

a 

O      5? 

IX 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

' 

•- 

Blow 

per 

Ft. 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

' 

c 
o 

D. 

U 

v> 

0» 

O 

o 
to 

o 

t- 
X 

to 
< 
< 

00 

1 

< 

0^ 
VO 

1 

< 

m 

1 

< 

in 
1 

< 

00 
< 

VO 

1 

< 

n 

1 

< 

in 

1 

< 

CO 

^" 
1 

< 

VO 

1 

< 

CO 
VO 

1 

< 

VO 
1 

1 

< 

a> 

i- 

1— ( 

■H 
0 
U) 

a 

0 

1 

1 

1 

•H 
D 
1/1 

a 

0 
E-i 

1 

1 

1 

1— \ 

•H 

0 
in 
a 
o 

E-i 

1 

■H 

0 
u 

a 

0 

Eh 

1 

Sample 
Depth 

Ft. 

1 

O 

o 

cn 

CN 

f-l 

*T 
1 
CT* 

CN 

m 
i 

00 

o 
1 
o 

o 

in 

(N 

I 

00 

o 

CN 

m 
1 
in 

CN 

vo 
CN 

co 

on 

o 
1 

o 

o 

o 

1 
O 

O 

CN 

t— 1 
1 
O 

o 

o 

co 
I 

CN 

t— t 

Ground 

Elevation 

Ft. 

o 

= 

•- 

c 

00 

in 

« 

= 

s 

VO 

<— 1 

o 

t-4 

- 

m 
r^ 

00 

o 
i-h 

= 

Ollset 
Ft. 

c 

• 

s 

t 

C 

■ 

u 

c 

■J 

U 

c 

Station 
No. 

o 
o 
+ 
en 

00 

co 

c 

- 

c 

O 
O 

+ 

in 

00 

ro 

• 

s 

c 

o 
o 

+ 
in 
on 
m 

c 

o 

o 

+ 
o 

o 

c 

Sample 
No. 

' 

1 

1 

1 

1 

1 

1 

1 

1 

1 

• 

1 

o 

a 
o 
a 

1 

1 

'I 

' 

1 

1 

1 

1 

1 

1 

1 

1 

Boring 
No. 

co 

o 
rst 

ro 

CN 

cr 

p 

o 

r 

-139- 


41 


C 

a. 

< 


EC 

m 

VO 

cm 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0. 

in 
cn 

m 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

in 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

c 
o 

a 

N 

i7i 

c 
're 
(3 

a 

o 

00 

VD 

1 

1 

1 

1 

1 

1 

1 

1 

, 

. 

I 

55 

*3- 

VO 

1 

1 

. 

! 

1 

1 

1 

1 

1 

I 

1 

•u 
e 

n: 
(A 

> 
re 

(5 

CO 
CN 

m 

CN 

. 

1 

1 

1 

1 

I 

1 

1 

1 

I 

1 

^ 

o 

1 

1 

l 

t 

. 

I 

1 

1 

. 

I 

1 

Q 

O      SS 

IT 

1 

1 

1 

1 

1 

1 

1 

! 

1 

1 

1 

I 

1 

5     g.    E 

CO      *"■ 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

c 
o 

Q. 

U 
ifl 
01 

Q 

O 
I/) 

O 

t- 
I 
(/) 
< 
< 

CO 
VO 

1 

< 

rH 

lO 
1 

r~ 
I 

< 

n 

1 
< 

CO 

1 

< 

rH 

VO 
1 

r- 
1 

< 

GO 

VO 
1 

< 

1 
1 

< 

CO 

< 

\o 

1 

1 

< 

I 

CO 
ID 

1 

< 

l-H 

vo 
1 

r- 
I 

< 

lO 

IS 

1 

< 

0) 
K 

01 

rH 
■H 
O 

in 

a 

0 
Eh 

I 

1 

F— I 

•H 
0 
W 

a 

0 

1 

0 

1/1 
a 

0 

I 

^-< 
•H 
0 
Ifl 

a 

0 

1 

1 

•H 
0 

in 

a 

Q 

i 

1 

Sample 

Depth 

Ft. 

o 

1 
o 

o 

CO 

m 
I 
© 

f— i 

o 

VO 

1 
CO 

m 

CM 
1 

o 

o 

o 

m 
1 

CM 
rH 

rH 

r-t 
1 

o 

c 

o 

ro 
1 

T-l 

m 

1 

o 

o 

o 

1 

m 

rH 

o 

1 
o 

m 

1 

o 

o 

vo 

m 
1 

rH 

1 

VO 

m 

Ground 

Elevation 

Ft. 

r-i 

CO 

O 
i-i 

= 

■ 

CO 

o 
i— i 

C 

in 

o 

01 

o 

: 

vo 

r- 
co 

o 

* 

■ 

in 

cr* 
o 

- 

' 

Ollsel 
Ft. 

- 

z 

E 

U 

- 

►J 

U 

E 

s 

1 

1 

' 

Station 
No. 

o 
o 
+ 
in 
o 

z 

z 

o 
o 
+ 
m 
t-i 

■ 

o 
o 

+ 
o 

CM 

E 

o 

o 
+ 
o 

rn 

E 

V 

o 
m 

+ 

vo 

E 

9 

Sample 
No. 

'. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

' 

1 

1 

u 

a 

0 

a. 

1 

1 

1 

1 

1 

1 

1 

' 

1 

1 

I 

1 

1 

Boring 
No. 

IN 

m 

(N 

VO 
CM 

r- 
rsi 
m 

-140- 


01 

re 
a. 


■a 

c 

a 
a 

< 


EL 

VO 

o 

CN1 

1 

1 

2 

i 

1 

i 

I 

1 

1 

i 

1 

a. 

00 

00 

1 

1 

*T 

i 

1 

, 

I 

1 

1 

i 

1 

00 

ro 

1 

1 

in 

PN) 

I 

1 

' 

1 

1 

1 

i 

1 

C 

o 

5 

V) 

a 

0) 

N 

CO 

C 

a 
6 

>< 
re 

O 

o 

CN 

m 

CN 

1 

1 

IT- 

i-H 

i 

1 

i 

1 

1 

1 

' 

1 

co 

o-i 
m 

VO 

1 

1 

in 
m 

I 

1 

i 

I 

1 

1 

i 

1 

•o 
c 
re 
to 

en 

1 

1 

CM 

i 

I 

i 

I 

1 

1 

t 

1 

> 

re 

La 

o 

CM 

CN 

1 

1 

Cv 

I 

1 

i 

I 

1 

1 

i 

1 

Q 

O      s5 

rx 

1 

1 

1 

1 

1 

l 

' 

i 

1 

1 

1 

i 

1 

'    5      *. 

O       0)       — 

5     *    "■ 

1 

1 

1 

1 

1 

I 

1 

i 

1 

1 

, 

i 

1 

c 
o 

o. 

u 

a 
a 

a 

in 

o 

t- 
X 
CO 

< 
< 

o 

vo 

1 

< 

CN 

VO 
1 

< 

o 

VO 
1 

< 

CM 
vo 

1 
< 

VO 
VO 

1 
< 

o 

VO 
1 

< 

rsi 

t— i 

VO 
1 

< 

IN 

VO 
1 

< 

o 

vO 
1 

CN 

VO 

1 

< 

a 

VO 

1 

< 

rvi 

i— 1 
VO 

< 

VO 

VO 

1 

< 

0J 

5 

X 

01 

1- 

1 

0 

a 

0 

1 

E 

ID 
0 

i— 1 

« 

0 

w 
a 

0 
E- 

1 

-H 

<-4 

0 

in 
a 

0 
E- 

1 

■H 

0 
1/1 

a 

0 
E- 

1 

1 

Sample 

Depth 

Ft. 

C7V 

o 
1 

o 

o 

o 

P0 

1 

Cr\ 
O 

ao 

O 

1 
o 

o 

m 
P0 

1 

00 

o 

o 

in 

i 

PO 
P0 

o 
1 
o 

o 

o 

PO 

1 

o 

i— < 

i-H 

1 

o 

o 

o 

CN 
1 

t-H 

r-H 

O 

m 
1 
o 

CM 

o 

rH 
1 

o 
o 

CM 
1 

O 

o 

1 
ON 

CN 

Ground 

Elevation 

Ft. 

VO 

*r 
ft 
i— * 
t— t 

= 

w-t 

« 

= 

00 

m 

- 

CN 
CN 

in 

i— t 

S 

- 

VO 

in 

= 

= 

i/>      _: 
=      u. 
O 

►4 

= 

►J 

u 

- 

» 

U 

- 

Eh 
►J 

in 

S 

c 

Eh 

►J 

00 
r-4 

c 

e 

Slalion 
No. 

o 
o 

+ 
o 
ao 

- 

o 
o 

+ 

CM 

00 

*3" 

= 

-- 

o 
o 
+ 
1— 

00 

■ 

o 
o 
+ 
rst 

CTV 

£ 

s 

o 
o 
+ 
r- 
o\ 

c 

s 

Sample 
No. 

I 

1 

1 

1 

i 

1 

i 

1 

1 

1 

I 

1 

1 

o 

01 

o 

a. 

I  • 

1 

1 

1 

I 

1 

I 

1 

1 

1 

I 

1 

l 

Boring 
No. 

00 
IN 

m 

Ov 
CN 

o 

m 

i— 1 

m 
m 

CM 
P0 

m 

-141- 


0) 
(0 

a. 


c 

V 

a 
a 

< 


a. 

1 

I 

1 

i 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

a. 

1 

1 

1 

i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

c 
o 

3 
5 

0) 
N 

</> 

C 

<3 

>> 
re 

U 

1 

I 

1 

i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

(7) 

1 

I 

1 

i 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

■a 
c 
re 
«/l 

1 

I 

1 

i 

1 

1 

1 

1 

' 

1 

1 

1 

1 

1 

> 
re 

C 

1 

I 

' 

i 

1 

1 

1 

1 

1 

1 

1 

1 

' 

1 

a 
a    s? 

cc 

1 

1 

1 

i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Blow 
per 
Ft. 

1 

i 

1 

i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

c 
o 

a, 

L> 

in 

«j 

a 

0 

in 

O 

K- 
I 
(/> 

< 
< 

O 
VC 

1 

r-i 

1 

< 

VO 
1 

< 

o 

f—i 

\o 
1 

< 

fN 

1 

< 

1 

1 

< 

1 

< 

o 
1— t 

VO 

1 

< 

r\j 

1 

< 

o 

f-i 

1 

< 

fN 

<X> 
1 

< 

1 

< 

a 

3 

r-i 

o 
in 

o. 
c 

t- 

1 

1 

■H 
0 
U) 

0. 
0 
E« 

1 

1 

1 

1 

r-* 
■H 

0 
1/1 

a 

0 

' 

1 

•H 

0 
10 

a 

0 

1 

1 

Sample 

Depth 

Ft. 

VD 

O 
1 

o 
o 

CO 

(N 
1 
vD 

O 

1 
CO 

CM 

o 
I 
o 

o 

(N 
1 

r- 

o 

o 

^" 
1 
m 

CM 

in 

in 
I 

o 

O 
iO 

1 
in 

in 

o 

t-H 
1 
O 

o 

o 

CN 
1 
O 

t-i 

in 
i 

o 

00 

o 
1 

o 

o 

in 

l 

GO 
O 

ro 
1 

in 

<— i 

Ground 
Elevation 

Ft. 

CO 

= 

= 

o 

E 

= 

E 

= 

in 

f-l 

E 

E 

in 

<N 

m 

i-H 

c 

B 

Ollsel 
Ft. 

B 

c 

u 

E 

E 

B 

B 

o 

E 

1 

u 

■ 

S 

Station 
No. 

o 

o 
+ 

o 
in 

E 

r 

\l 

E 

B 

E 

E 

o 
o 

+ 

CO 

o 
in 

E 

■ 

o 
o 
+ 
o 
ft 
in 

= 

B 

Sample 
No. 

I 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

i 

• 

1 

Boring 
No. 

m 
m 

m 

r*i 

n 

m 

m 

ro 
n 

•142- 


(0 

a. 


■a 

e 

0) 

a 
a 

< 


a 

■ 

1 

1 

1 

1 

1 

1 

1 

' 

I 

i 

1 

_i 
a. 

1 

1 

I 

1 

1 

1 

1 

' 

1 

i 

i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

i 

' 

c 
o 

3 

IT 
M 

5 

o 

N 
CO 

E 
« 

O 

>• 
re 

U 

1 

' 

1 

1 

1 

1 

1 

1 

1 

I 

i 

1 

CO 

1 

1 

1 

1 

' 

1 

1 

• 

1 

' 

i 

1 

T3 
C 

re 

CO 

1 

1 

I 

1 

1 

1 

1 

1 

1 

I 

i 

1 

> 
re 

»— 

O 

1 

' 

I 

1 

1 

' 

1 

1 

1 

i 

i 

1 

D 

O      S? 

a. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

i 

1 

'    5      _ 
o     «     — 
S     &    "- 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

i 

1 

c 
g 

a 

o 

10 

a> 

Q 

o 
CO 

o 

1— 
X 
CO 

< 
< 

o 

r— t 

vo 
1 

< 

r— 1 

vo 
1 
<< 

vo 

.O 

1 

< 

o 

rH 

VO 
1 

< 

rsi 

VO 

1 

< 

vo 

VO 

1 

< 

o 

<— 1 

VD 
1 

< 

VO 

1 

< 

VO 
VO 

1 

< 

o 
f-t 

VO 

1 

< 

CM 

i— 1 

VO 

1 

< 

VO 

VO 
1 

< 

3 
M 

V 

h- 

r-H 

•H 

0 

tn 

a 

0 
E-. 

1 

1 

f-H 
•H 

0 
ID 

a 

0 

1 

1 

■H 
O 

in 

a. 

0 

1 

1 

•H 
0 
ID 

a 

0 

1 

1 

Sample 

Depth 

Ft. 

.— 1 
1 

o 
o 

ro 

CM 

1 

ro 
1 

o 

CM 

r- 

o 
1 

o 

o 

VD 

rvi 
I 

r^ 

o 

o 

CO 

1 
vo 

in 

o 
1-i 

1 
o 

o 

in 

cm 
I 

o 

VO 

^* 
1 
in 

CM 

00 

o 
1 
o 

o 

CM 
1 

CO 

o 

in 
1 

i—i 

CM 

Ground 

Elevation 

Ft. 

00 

ro 

■ 

« 

o 
in 

r 

s 

OV 

VO 
«— t 
t-1 

■ 

= 

00 

CO 
vo 

.— 1 

E 

• 

Ollsel 
Ft. 

c 

s 

(J 

B 

E 

u 

■ 

- 

►J 
u 

« 

c 

Station 
No. 

o 
in 
+ 
ro 

t-H 

in 

e 

= 

o 
o 

+ 
o 

CM 

m 

e 

e- 

o 
o 

+ 

CM 

in 

■ 

= 

o 
o 

+ 

ro 
in 

E 

■ 

Sample 
No. 

1 

1 

1 

I 

1 

1 

1 

1 

1 

I 

1 

1 

o 

01 

o 

0- 

I 

1 

1 

' 

1 

1 

1 

1 

I 

I 

1 

1 

Boring 
No. 

ro 
CO 

00 

ro 
ro 

0"\ 
ro 
ro 

o 
m 

-143- 


rji 
10 
a. 


c 

CD 

a 
a 


a 

1 

1 

1 

i 

1 

1 

i 

1 

1 

1 

1 

1 

a. 

1 

1 

P 

i 

1 

1 

i 

1 

1 

1 

I 

1 

1 

1 

1 

i 

1 

1 

i 

1 

1 

1 

1 

1 

c 
o 

3 
w 

5 

V 

lo 

c 
m 
(3 

n 

o 

1 

1 

1 

i 

1 

1 

' 

1 

1 

1 

1 

1 

to 

1 

1 

1 

i 

1 

1 

' 

1 

1 

1 

1 

1 

•c 
c 

1/1 

1 

1 

1 

i 

' 

1 

i 

1 

1 

1 

1 

1 

> 
n 

K 

o 

1 

1 

1 

i 

1 

' 

1 

1 

1 

I 

1 

a 

a    $ 

IT 

1 

1 

1 

i 

1 

1 

i 

1 

1 

1 

I 

1 

'    3      _ 

o      v      — 

i  &  "■ 

1 

1 

1 

1 

1 

i 

1 

1 

1 

. 

1 

c 
g 

a 

u 

(A 

•1 

a 

o 

>- 
I 

l/> 

< 

< 

o 
i— i 

o 
1 

< 

(N 

t— 1 

VO 
1 

< 

VO 

vo 

< 

j 

2 

CN 

i— ( 

vo 
1 

< 

vO 
VO 

1 

< 

o 

IS 

1 

< 

rsi 

vo 
1 

< 

VO 

VD 
1 

< 

o 

vo 
1 

< 

i 
< 

VO 
VO 

i 

< 

o 

CO 

a 

•H 
0 
l/> 

a 

0 
E- 

1 

1 

10 

a. 

0 
E-> 

.1 

1 

0 

in 

a 

0 
E-> 

1 

1 

0 

a 

0 

1 

i 

Sample 

Depth 

Fl. 

fN 

f-l 

1 
o 

o 

in 
I 

(N 

o 

in 
i 
m 

CO 

o 
1 
o 

o 

CN 

(N 
1 

CO 

o 

m 

*T 
1 
(N 

(N 

o 

1 

o 

o 

r~ 

CN 

t 
o 

I 
r** 

IN 

i 

o 

o 

o 

1 

n 

o-> 

1 

o 

Ground 

f.levation 

Fl. 

in 

vo 

B 

e 

IS 

c 

• 

VO 

in 
r- 

1—* 

■ 

• 

■■ 

S 

Ollset 
Fl. 

= 

B 

B 

e 

u 

c 

c 

■J 
U 

s 

B 

Station 
No. 

o 

o 
+ 
m 
m 
m 

S 

= 

CD 

m 
in 

o 
o 

+ 

in 

E 

c 

o 
o 

+ 

VO 

in 

■ 

- 

Sample 
No. 

i 

1 

1 

1 

1 

i 

( 

1 

. 

1 

1 

1 

o 
u 

o 

a 

i 

1 

1 

1 

1 

i 

1 

1 

1 

1 

1 

1 

Boring 
No. 

<N 

m 

■144- 


ro 


c 

a 
a. 

< 


a. 

1 

i 

i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

o> 

1 

i 

i 

1 

I 

1 

1 

1 

1 

1 

1 

1 

-j 

' 

i 

i 

1 

1 

1 

1 

1 

1 

' 

1 

1 

c 
o 

3 
a 

Vi 
6 

• 

N 

co 

C 

'« 
O 

>> 
n 

0 

1 

i 

i 

1 

1 

1 

1 

1 

1 

1 

' 

1 

CO 

1 

i 

i 

1 

1 

1 

1 

1 

1 

1 

' 

1 

c 
n 

CO 

1 

i 

i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

> 
O 

1 

i 

l 

1 

I 

1 

1 

1 

1 

' 

1 

' 

Q 

O      5? 

E 

1 

I 

i 

1 

I 

1 

1 

1 

1 

1 

1 

1 

S       - 

O         4)         — 

ffl         °-       "" 

1 

i 

i 

1 

I 

1 

1 

1 

' 

1 

1 

1 

c 
o 

Q. 

u 

t/i 
0) 

a 

o 
CO 

O 

►- 
X 
CO 

< 
< 

o 

rH 

10 
1 
< 

CN 

10 
1 

< 

\£> 
1 

< 

o 

rH 

VO 

1 

< 

CN 

rH 

< 

- 

10 
1 

< 

o 

i — i 

id 
i 

< 

IN 

V0 

1 

< 

10 

10 
1 

< 

o 

10 
1 

< 

fNJ 

10 
1 
< 

10 

V0 
1 

< 

111 

5 

M 

01 

1- 

r-i 

-H 

0 

Ifl 

a 

0 
E- 

1 

1 

r-l 
■H 
0 

in 
a 

0 

fri 

1 

1 

rH 
■H 

0 
in 

a 

0 

t-i 

1 

1 

■H 
0 

in 
a 

0 
E-i 

1 

' 

Sample 

Depth 

Fl. 

in 

o 
i 
o 

o 

rH 
1 

in 

o 

O 
1 

in 

o 
i 
o 

o 

1 
m 

o 

ro 

I 
f-i 

in 

o 

I 

o 

o 

V0 

CN 
1 

in 
o 

o 

ro 
1 

10 

CN 

in 

o 
i 
o 

o 

CN 

rH 
1 

in 
o 

O 

m 

i 

(N 
•—1 

Ground 

Elevalion 

Fl. 

CO 
CO 

r-l 
rH 

- 

- 

I— 1 

av 
i— i 

r-l 

- 

■- 

in 

CO 

en 

= 

= 

CO 

o 

o 

IN 

B 

C 

Ollset 
Ft. 

IX 

m 

1 

E 

E* 
EX 

ro 

s 

■ 

<J 

E 

c 

ij 
(J 

E 

c 

Station 
No. 

o 

o 
+ 
in 
in 

in 

• 

I 

O 
O 

+ 
r~ 
in 
in 

B 

- 

o 
o 
+ 
in 

in 

C 

B 

o 
o 
+ 
ro 
r~ 
in 

E 

c 

Sample 
No. 

1 

i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

u 

Ol 

o 
a. 

1 

i 

'   1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

Boring 
No. 

in 
m 

r- 
m 

00 
ro 

■145- 


E 

i 

1 

r~ 

IN 

.— < 

1 

1 

1 

1 

i 

1 

1 

0. 

i 

1 

1 

1 

1 

1 

1 

i 

1 

1 

_j 

I 

1 

1 

*T 

r^ 

CD 

rsi 

' 

1 

1 

1 

i 

1 

1 

c 

0 

5 

a 

N 

</5 

c 
5 
U 

>> 
n 

u 

I 

1 

1 

<N 
(N 

en 

^ 

1 

I 

1 

1 

i 

1 

1 

<7> 

I 

1 

1 

1 

1 

1 

1 

i 

1 

1 

•D 
C 

n 

w 

i 

1 

1 

o 
rN 

«X3 

rv] 

1 

I 

1 

1 

i 

1 

1 

> 
n 

O 

i 

1 

1 

vo 

f— t 

^r 

1 

1 

1 

1 

i 

1 

1 

i 

1 

1 

1 

1 

1 

1 

1 

1 

i 

1 

I    1  a: 

i 

' 

1 

1 

1 

1 

1 

I 

1 

■ 

i 

1 

1 

c 
o 

g. 

l/> 

b 
C 

0'' 

o 

-3 

o 
< 

VD 
1 

< 

o 
1 

< 

<N 

\D 

1 

r- 
1 

< 

.— 1 
1 

t 

< 

CO 

1 

< 

1 
1 

< 

l£> 
< 

*£> 
1 

r*- 
1 

< 

CO 

1 
< 

o 

VO 

1 
< 

CN 
1 

to 

VO 

1 
< 

5 
i- 

0 
in 

a 

0 

1 

1 

>1 

U 

A-  b 

re  iB 

H    0 

(/>  to 

§ 

0 
10 

u 

H 

0 
in 

1 

1 

1 

•H 

0 
V! 

a 

0 

1 

1 

Sample. 

Depth 

Fl. 

m 

o 
I 
o 

o 

O 

1 
if) 

o 

c 

m 

1 
o 

in 

o 
i 
o 

o 

o 

1 

in 

o 

o 

vc 
I 
o 

o 

.-1 
I 
o 

o 

CO 

1 

o 

o 
1 

CO 

o 

1 

o 

p- 

o 
i 

o 

o 

O 

CM 

1 

r- 

o 

o 

m 
1 
o 

IN 

Ground 

Elevation 

Fl. 

o 

o 
o 

« 

s 

= 

= 

E 

» 

c 

o 

o 
o 
cn 

= 

£ 

* 

B 

■J 

U 

E 

s 

IX 
in 

' 

' 

c 

O 

X 

I 

Station 
No. 

o 

o 

+ 

r^ 
m 

• 

c 

in 

-t 

in 

C 

= 

+ 

.-H 

CO 

in 

t 

- 

= 

o 

o 
+ 
m 

CO 

m 

X 

• 

Sample 
No. 

I 

1 

1 

1 

. 

1 

I 

1 

1 

i 

I 

1 

1 

o 

a 

O 

I 

1 

1 

1 

i 

1 

I 

1 

' 

i 

I 

1 

1 

Boring 
No. 

CI 

o 

in 

in 
m 

CM 

in 

fl 

i 

1 

■146- 


0) 

tn 

10 

a. 


n 
c 
<u 
a 
a 
< 


a 

1 

1 

1 

1 

I 

1 

1 

I 

1 

1 

1 

' 

D. 

1 

1 

1 

1 

I 

1 

1 

I 

1 

1 

1 

i 

-J 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

i 

c 
o 

5 

5 
a> 

NI 
</) 

c 
re 
O 

re 

o 

1 

1 

' 

1 

' 

1 

C 

1 

1 

1 

1 

i 

55 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

c 
re 
CO 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

i 

> 
re 

O 

1 

1 

1 

I 

I 

1 

1 

1 

1 

1 

1 

i 

a 
o     s? 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

i 

s      _ 

o      o      — 

5    &   u- 

1 

1 

1 

' 

I 

1 

1 

1 

1 

1 

I 

i 

c 
o 

a 

vo 
ai 

o 

o 
tn 

o 

>- 
X 

< 
< 

o 

r— 1 
VO 

1 

<: 

i— 1 

VO 
1 

< 

VO 

VD 
1 

< 

o 

V0 
1 

< 

rsj 
i— i 

vo 
I 

< 

vo 
1 

< 

o 

1— 1 
IS 

1 

< 

CM 

VO 
1 

a. 

to 

VD 

< 

cm 

.— i 

VO 

1 

r~ 
1 

< 

f—t 

vo 
1 

l 

< 

cc 

VC 

1 

< 

•H 

0 

in 

a 

0 
Eh 

1 

1 

r-t 

■H 

0 
U> 

a 

0 

1 

1 

(—1 
•H 

0 
ui 

a 

0 
E-i 

i 

1 

r-t 
•ft 

o 
tn 

a 

0 
E-> 

I 

1 

Sample 

Depth 

Ft. 

in 

o 
I 
o 

o 

in 

(N 

1 

in 
o 

O 

m 
I 

in 

r\i 

o 

i— i 
I 
o 

o 

o 

in 
I 
o 

r~t 

in 

in 
I 
o 

in 

CO 

o 
1 
o 

o 

f-H 
1 
CO 

o 

o 

1 

^* 

ft 

lO 

o 
1 

o 

fc> 

in 

IN 

I 
vo 

o 

o 

vo 
1 

in 

Ground 

Elevation 

Fl. 

in 
o 

.— t 

B 

- 

o 

CM 
(N 

cm 

l~t 

= 

= 

CO 

en 
f-i 

CM 

<— < 

= 

■ 

m 
cm 

<N 

= 

= 

Ollset 
Ft. 

c 

• 

u 

= 

: 

s 

c 

►4 
U 

C 

s 

Station 
No. 

o 

o 
+ 
o 

Cv 

in 

« 

= 

o 

o 
+ 
r- 
o 

IS 

S 

c 

o 
o 
+ 
cm 

VO 

= 

- 

o 

o 
+ 
in 

VO 

C 

m 

Sample 
No. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

1 

i 

u 

Si. 
5" 

a 

1  ' 

1 

1 

1 

1 

1 

1 

1 

1 

i 

1 

l 

Boring 
No. 

m 
in 
m 

in 
n 

m 
in 
r-i 

vo 
in 

■147- 


10 

a. 


■a 
c 
<u 
a 

< 


0. 

i 

1 

1 

i 

1 

1 

1 

1 

1 

I 

1 

0. 

i 

1 

1 

i 

1 

1 

I 

1 

1 

I 

1 

-J 

' 

1 

1 

I 

1 

1 

1 

1 

1 

i 

1 

c 
o 

5 

C 

CI 

i/> 

c 
O 

>■ 
n 

U 

I 

1 

1 

I 

1 

1 

1 

• 

1 

I 

' 

55 

I 

' 

1 

' 

1 

1 

1 

1 

1 

I 

1 

■a 
c 
n 
w 

i 

I 

1 

i 

1 

1 

1 

I 

I 

1 

> 
ra 

La 

o 

i 

1 

1 

i 

1 

1 

I 

1 

I 

i 

1 

o 
o    ss 

cc 

i 

1 

1 

i 

1 

1 

1 

1 

1 

I 

1 

Blow 
per 
Fl. 

i 

I 

1 

i 

I 

1 

1 

) 

1 

i 

1 

c 
o 

H. 

u 

l/> 

c 

a 
o 

10 

o 

1- 
X 

< 
< 

CO 

1 

< 

oi 

vo 
1 

< 

CO 

01 

\£> 
1 

< 

in 

i 

< 

CO 

1 

< 

01 

to 
I 

< 

in 

1 
< 

CO 

1 

< 

01 

1 

< 

in 

T 

< 

a 
5 

01 

t- 

•H 
0 
10 

a 

0 

1 

0 

ID 

a 

0 

1 

I 

•H 

0 

in 

a 

0 

Eh 

I 

1 

0 
in 

a 
o 

6-1 

1 

1 

Sample 

Depth 

Fl. 

r~ 

o 
i 
o 

o 

o 

m 
1 

p- 

o 

i 

o 
-o 

CO 

1 

in 
I 

CO 

r- 

o 
1 

o 

o 

o 

1 

r~ 

o 

O 
1 

o 
m 

m 

o 
I 

o 

o 

to 

(N 

1 

m 
o 

CO 

m 
1 
in 

rsj 

Ground 

Elevation 

Ft. 

s 

C 

= 

n 

s 

= 

CM 

m 

(N 

f— l 

■ 

= 

Ollsel 
Fl. 

■J 

U 

s 

J 

= 

s 

u 

= 

■ 

►J 
u 

c 

t 

Station 
No. 

a 

o 

+ 

o 

vO 

e 

+ 

f— 1 

B 

E 

o 
+ 
in 

vc 

k 

■ 

o 
o 

+ 

CO 
(N 

c 

E 

Sample 
No. 

■ 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

o 

eg 

a 
5. 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

c 

-      o 
o      2 
IS 

1— 

in 

CO 

in 
n 

01 

in 
m 

o 

-148- 


c 
0 
a 
a 

< 


s 

1 

1 

1 

' 

1 

1 

-J 

Q. 

1 

1 

1 

i 

1 

1 

_J 

1 

1 

1 

i 

1 

1 

C 
0 

5 
a 

N 

<7i 

c 
5 
U 

>> 
ra 

O 

1 

1 

1 

i 

1 

1 

(?) 

1 

1 

1 

i 

1 

1 

c 

(0 
CO 

1 

1 

1 

i 

1 

1 

oj 

> 
ra 

(5 

1 

1 

1 

i 

1 

1 

a 

O      3? 

IX 

1 

1 

1 

i 

1 

1 

I     1    * 

1 

1 

1 

i 

1 

1 

c 
o 

a 

u 

01 

a 
'5 

01 

O 

i- 
I 

< 

< 

00 

^, 
1 
< 

a* 

VO 

I 

< 

m 

1 

< 

CO 

1 

< 

CTV 

VO 
1 

< 

in 

1 
< 

m 
5 

M 
t- 

^H 
■H 
0 

a 

0 

1 

1 

*-* 

•H 

0 

a 

0 
E-i 

1 

1 

Sample 

Depth 

Ft. 

o 
1 
o 

o 

m 

i-H 
1 

o 

1 

in 

l-H 

I 

o 

o 

VO 

m 
I 
m 

i-H 

CM 

in 
I 

VO 

Ground 

Elevation 

Fl. 

rsi 

CM 

i-H 

s 

= 

i-H 

VO 
O 
CM 
t-l 

- 

■ 

01 

w       — : 

=        LL 

O 

►J 
U 

C 

S 

(J 

e 

■ 

Station 
No. 

a 
o 

+ 

m 
vo 

c 

« 

o 

+ 

m 

e 

■- 

Sample 
No. 

1 

1 

i 

1 

1 

I 

u 

01 

0 

§■ 

a. 

1  ' 

1 

i 

1 

1 

I 

Boring 
No. 

VO 

n 

•149- 


a) 


o 

<u 

.r 

o 


1,1  .-I 

■o  <* 

C  X 

0  * 

I  I 

o  c 

a  a 

E  * 
o 


10 
10 

a 


o 

.c 

IV 

l-l 
o 
o 


! 

03 

1 

- 

i 

1 

1 

1 

1 

1 

1 

_l 
a 

1 

in 

i— 1 

1 

i-i 

< 

1 

1 

1 

1 

1 

1 

-i 
_i 

1 

P0 

(M 

1 

r- 

1 

1 

1 

1 

1 

1 

1 

c 
o 

3 
A 

W 

a 

SI 
N 

(75 

c 
'5 
C 

>> 
re 

U 

1 

in 

f-i 

1 

o 

i-i 

1 

1 

1 

1 

1 

1 

1 

co 

1 

r- 

CN 

1 

in 

CM 

1 

1 

1 

1 

1 

1 

1 

c 

CO 

1 

1 

1 

1 

1 

1 

1 

1 

1 

it 

1 

CO 

1 

*T 

1 

1 

1 

1 

1 

1 

1 

g 

1 

1 

1 

1 

1 

1 

1 

, 

1 

1 

I 

1    S.  a! 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

c 

Q 
C_ 
(J 
01 

a 

O 
CO 

O 

X 
CO 

< 
< 

1 

1 

< 

1 

1 

< 

1 

I 

1 

< 

1 

< 

s 

a 

3 
X 

>• 

10 
t-H 
0 

>> 
4J 
i— 1 
■H 
CO 

>• 

n 

0    t 

>  c 

•V  r- 

c 

10 

co 

■0 

O 

>, 

4-> 

e 

ra 

0 

~H 

>i 

T) 

c 

10 
CO 

C 
10 
CO 

■H 

En 

>1 

10 

0   E 

10 
>,  0 
T>  -i 

c 

10 

co 

E 
ID 

C 

►a 

10 

.—1 

u 

>1 

TJ    E 

c  n 

ra  c 

CO  — 

E 

10 

0 

i— 1 
>i 

•u 

c 

(0 
CO 

>1 

10 

i-l 
O 

>. 

•a  i 

CO  - 

Sample 

Depth 

Ft. 

o 

1 

o 
c 

o 

vo 
1 
o 

O 
1 

o 
o 

o 

in 
i 
in 

o 

r- 

in 
I 
o 

in 

O 

O 
O 

in 

1 
o 

P0 

o 

VO 

in 

o 

i— ( 
«— i 
i 
o 

o 

m 

1 
o 

•-» 
<— i 

in 

i-H 

1 

o 

ro 
.-i 

Ground 

Elevation 

Fl. 

c 

as 

• 

= 

in 
in 

CN 
l-H 

t 

= 

rsi 

fH 

■ 

■ 

Ollset 
Fl. 

Ft- 

B 

c 

l-H 

■ 

►J 
u 

S 

s 

s 

: 

r«4 

■ 

■ 

Station 
No. 

o 
in 

+ 

00 
VO 

c 

o 

-+- 

• 

• 

o 

' 

s 

o 
o 
+ 
o~> 

00 

» 

c 

Sample 
No. 

1 

1 

1 

i 

1 

1 

1 

i 

1 

1 

o 

0) 

o 

0. 

' 

1 

1 

i 

1 

1 

1 

1 

I 

I 

1 

Boring 
No. 

IC 

IC 

■150- 


01 


c 

a 

< 


a 

1 

I 

0, 
Z 

a 

z 

1 

1 

1 

z 

r~ 

I 

i 

-j 
a. 

1 

i 

0. 

z 

0. 

z 

1 

1 

1 

a. 

z 

r> 

i-H 

1 

i 

-j 

1 

I 

o 

Cs| 

CO 

»-l 

1 

1 

1 

SO 

CO 

1 

i 

c 
o 

3 

a 

M 

5 

0) 
N 

i/i 

c 
C 

> 
a 

O 

1 

1 

- 

i— 1 

1 

1 

1 

t-i 

i— t 

1 

i 

Si 

1 

I 

(N 

in 

1 

1 

1 

rg 

rsi 

I 

i 

t 

TJ 

C 

n 

1 

I 

CO 

rsi 

1 

1 

1 

in 

1 

i 

*3 
> 
n 

la 

o 

1 

I 

CO 
CO 

CN 

1 

1 

I 

o 

SO 

m 

I 

i 

a 

1 

i 

1 

1 

1 

1 

1 

1 

1 

1 

i 

I  £  - 

1 

i 

1 

1 

1 

1 

1 

1 

1 

1 

i 

c 
o 

a 

u 

in 
ai 

D 

0 

o 

>- 
z 

1/5 

< 

< 

1 

< 

r-i 
1 
< 

. 

s 

1 

e 

1 

T 
1 

< 

m 
l 
< 

o 

5 

91 

4J   i 

•H    r- 

c 
1— 1 

o 
>i 

I'D 
C 
10 

.— 1 
01 

> 

io 
u 
u 

73 
C 
10 

0) 

> 

10 

1-1 

01 

> 

10 

u 

u 

c 

10 

-3 

01 
>  T 

10     C 

ti  n 

E 
10 
0 
i-i 

(0 

u 

01 

> 

10 

u 
13 

*a  i-i 

01 
D    > 

C    10 
10    l-> 
J)  O 

Sample 

Depth 

Ft. 

ID 

r— * 

1 
o 

c 

CO 

GO 
1 

in 

in 

m 
i 
o 

o 

in 

r^ 
1 
in 

i 

o 

1 
o 

o 

in 

I 
o 

r-l 

m 

is 
I 
in 

o 

r-» 
1 

o 

o 

o 

in 
1 
o 

m 

in 

CO 

1 

o 

in 

Ground 

Elevation 

Fl. 

o 
so 

t— 1 
(— 1 

f— I 

= 

en 

in 
m 
o 

r-l 

= 

B 

CO 

rsi 
in 

o 

t-l 

-- 

C 

CO 

o 

E 

- 

Ollset 
Fl. 

u 

s 

z 

S 

E-i 
►J 
in 

c 

C 

• 

■ 

Station 
No. 

o 

+ 
en 

s 

o 
o 

+ 

SD 

s 

= 

o 
o 

+ 
m 

c 

B 

o 
c 
+ 
in 
ro 

e 

■- 

Sample 
No. 

1 

1 

1 

1 

1 

1 

1 

1 

I 

• 

i 

u 
u 

o 

£ 

1 

1 

1 

c 

1 

1 

1 

' 

I 

i 

i 

Boring 
No. 

r- 

SO 

m 

CO 
SO 

tr- 
UE 

1*1 

o 

■151- 


01 
CP 
10 
0. 


-a 
c 
ai 
a 
a 
< 


a 

co 

1 

a 

1 

CN 

1 

c 
o 

D 
w 

a 

0) 
M 

i/5 

c 
(3 

>• 
n 

O 

m 

1 

S5 

00 
CM 

1 

■a 
c 
n 

1 

— 

"3 

> 
n 

o 

a» 

1 

Q 

O      S? 

E 

. 

i 

3         w 

O        0)        — 

i 

I 

c 
o 

g. 

u 

Q 

c 

(/> 

o 

I 
(0 

< 

1 

< 

' 

0) 

3 

H 

0) 

1- 

>1 

H3 
H    E 

rj  it 

c 
>,- 

T3 

C 

m 

Sample 

Depth 

Fl. 

o 

in 
I 

o 

o 

in 
I- 

1 

■  o 

in 

Ground 

Elpvalion 

Ft. 

Csl 
<N 

in 
t-i 

c 

Ollsel 
Ft. 

t-i 
►4 
o 

« 

Station 
No. 

o 
o 

+ 

in 

i— i 

c 

Sample 

No. 

I 

1 

o 

at 

a 

s, 

I 

1 

Boring 
No. 

r~ 

1 

1 

■152- 


APPENDIX  B 

PHYSICAL  '^ND  CHEMICAL  PROPERTIES  OF 
AGRICULTURAL  SOILS  IN  WAYNE  COUNTY  (1) 


■153- 


APPENDIX  B. 


PHYSICAL  AND  CHEMICAL  PROPERTIES 
OF  AGRICULTURAL  SOILS  IN  WAYNE 
COUNTY  (   1    ) 


Soil  name  and 

nap  symbol 


iDepthlClay 


!  In   I  Pet  ! 


Moist 

bulk 
density 


Permeability 


In/hr 

3.6-2. 
D.2-0. 
3.2-0. 


I 

Available!     Soil 
water     j reaction 

capacltv 


In/ in' 


T- 


SnxinX -swell 
potential 


Eros  Ion 
factors 


Hind 

erodi- 

blllty 

group 


Organic 
matter 


-get" 

1-3 
1-3 
1-3 

.5-3 

1-3 

.5-2 
1-3 

1-3 

1-3 

>70 
1-3 


CeB2 

Cellna 


CrA 

Crosby 


CtA 

Crosby 


EdF 

Eden 


-!    0-17114- 

117-37135- 

! 37-60! 16- 
i  i 

-!  0-13 ! 11- 
!:3-23!35- 
1:2-60115- 

I  I 

-i    0-9    115- 

!   9-13135- 

!l3-22!25- 

122-60115 
i  i 

■  i 

■!  0-4  !; 

!    4-3614. 
!   36      !    - 


2611, 
48!1, 
27|1. 

24  il 
4511 
27!1 

i 

i 

24  !1 
40!  1. 
40il. 


>ii 


g/cc 

30-1.50 
45-1.70 
60-1.82 

.35-1.45 
.50-1.70 
.70-2.00 

40-1.55 
45-1.60 
50-1.70 
70-2.00 

45-1.65 
45-1.65 


EoA,   EoB2,   EoC2, 

EoD2 

Eldean 


ExB3,   ExC3- 
Eldean 


FcA 

Flncastle 


Ge 

Genesee 

Hb*. 
Haplaquepts 


HeF 

Hennepin 


LbB2,  LbC2,  LbD2< 
Losantvllle 


LcC3,  LcD3 — 
Losantvllle 


UB2 

Losantvllle 


!  0-13115- 
113-29I35- 
|29-34!25- 
134-60!  2- 
t  i 

-!    0-10!27- 

110-23135- 

123-60!  2- 
i  i 

-!   0- 14  in- 

114-32123- 

132-56124- 

! 56-60! 20- 
i  i 

■i  o-uiie- 

112-60118- 


-!  0-7  120- 
1  7-15118- 
115-60118- 

-!    0-60,'   - 


■2511, 
•4811, 
■4511. 
■8    11. 

I 

3311. 
4811. 
•8    11. 

I 

•2211. 
3511. 
3211. 
2611. 

27!l. 
2711. 


.30-1.50 
.40-1.60 
,30-1.60 
.55-1.70 

.35-1.55 
40-1.60 
.55-1.70 

40-1.55 
.45-1.65 
.45-1.65 

55-1.90 

30-1.50 
30-1.50 


3011. 20-1. 40 

3011.30-1.60 

3011. 45-1. 70 
i 

-  io.15-0.45 


-!  0-7  118- 

!  7-16135- 

116-60 112- 
i     i 

-!  0-7  127- 
!  7-16|35- 
116-60 112- 
I 

•!  0-7  JIB- 
'  5-1SI35- 
:os-60il2- 


2711.30-1.55 

4511.40-1.70 

•24!  1.50-1.80 
t 

3511.30-1. 60 

45! 1.40-1.70 

24  ,'1.50-1.80 
i 

2711.30-1.55 
4511. 40-1. 70 
24|1.50-1.80 


0.6-2. 
0.06-0. 
0.06-0. 


0.6-2.0 
0. 06-0. 2 
0.06-0.2 
0.06-0.2 

0.06-0.6 
0.06-0.2 


0.6-2.0 

0.2-2.0 

0.6-2.0 

>6.0 

0.6-2.0 

0.2-2.0 
>6.0 

0.6-2.0 
0.6-2.0 
0.6-2.0 
0.2-0.6 


0.6-2. 
0.6-2. 


0.6-2.0 

0.2-2.0 

0.06-0.6 

0.2-6.0 


0.6-2. 

0.2-2. 

0.06-0. 

0.2-0. 

0.2-2. 

0.06-0.2 

0.6-2.0 
0.2-2.0 

0.06-0.2 


0.20-0.2415.6-7.3 
0.16-0.1914.5-7.8 
0.06-0.1017.4-8.4 

I 

0.20-0.2415.1-6.5 
0.15-0.2015.1-7.3 
0.05-0.1717.4-8.4 

0.19-0.2215.1-7.3 
0.16-0.1715.1-7.3 
0.10-O.1615.1-7.3 
0.05-0.1517.4-8.4 

0.11-0.1714.5-8.4 

0.08-0.1315.1-8.4 


0.18-0.2215.6-7.3 
0.08-0.1415.6-7.8 
0.07-0.1416.6-8.4 
0.01-0.0417.4-8.4 

0.16-0.1815.6-7.3 
0.08-0.1415.6-7.8 
0.01-0.0417.4-8.4 

I 

0.22-0.2415.1-7.3 

0.18-0.2014.5-6.5 

0.15-0.1915.1-7.8 

0.05-0.1917.4-8.4 
i 

0.20-0.2416.1-7.8 
0.17-0.2216.1-8.4 


0.18-0.2416.1-7.8 
0.14-0.2216.1-7.8 
0.07-0.1116.1-8.4 


0.35-0.4515.6-7.8 


0.20-O.24J5.6-7.3 
0.09-0.1916.1-7.8 
0.05-0.1917.4-8.4 

0.17-0.1915.6-7.3 
0.09-0.1916.1-7.8 
0.05-0.1917.4-8.4 
i 

0.20-0.24J5.6-7.3 
0.09-0.19 !6. 1-7.8 
0.05-O.19J7.4-8.4 


Low 

Moderate — 
Low 

Moderate — 
Low 


Moderate- 
Moderate- 


Low— — — 
Moderate- 
Low— —-- 

Low 


Low 

Moderate- 
Moderate- 
Low— — — 

Low-— —- 
Low 


0.37 
0.37 
0.37 

0.43 
0.43 
0.43 

0.37 
0.37 
0.37 
0.37 

0.17 
0.28 


0.37 
0.37 
0.37 
0.10 

0.37 
0.37 
0.10 

0.37 
0.37 
0.37 
0.37 

0.37 
0.37 


0.32 
0.32 
0.32 


Moderate 

Moderate™ - 
Low 


-10.37 
-10.37 
■10.37 


3  I 


2  !  6   !  .5-2 


1-3 
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I    Erosion 

ShrlnX-swell    |    factors 

potential      ! 


TflnT- 
•rodl- 
blllty 
<jiuup 


Soil  name  and 

nap  symbol 


Depth 


0-7 

7-17 

17-60 

0-10 
10-42 
42-47 
47-60 


0-6 

6-20 

20-60 

0-8 

8-36 

36-60 

0-10 
10-28 
28 

0-8 

8-35 
35-48 
48-60 


Clay 


27-35 
35-45 
12-24 

17-27 

27-35 

8-25 

3-18 


11-22 
25-35 
15-25 

18-25 
27-35 
18-27 

27-32 
35-45 


11-22 

20-35 

20-35 

2-5 


Moist 

bulk 
(Jensltv 


Permeability 


Available!     Soil 
water     {reaction 

capacl 


«££L 


Organic 
Batter 


TcT 


.5-2 


3-5 


.5-3 


1-3 


4-7 


.5-3 


UcC3 

Losantvllle 


Ma 

Mahalasvllle 


MnB2,   MnC2,   MnD2, 

MnE,  MnE 

Miami 


MrA,  MrB2,  MrC2— 
Miami 


Ms 

Hillsdale 


q/cc 

1.30-1.60 
1.40-1.70 
1.50-1.80 

1.30-1.45 
1.40-1.60 
1.40-1.60 
1.50-1.70 


1.30-1.45 
1.45-1.65 
1.55-1.90 


1.30-1.45 
1.35-1.45 
1.40-1.60 


OcA,   0cB2- 
OcJUey 


1.30-1.50 
1.40-1.70 


1.30-'. 45 
1.45-1.60 
1.40-1.55 
1.60-1.80 


RbA— 

Randolph 


RmD,  RmP- 

Rodmac 


RsB2,  RsC2- 

Russell 


Sh 

Shoals 


0-11 
11-48 
48-70 

0-14 
14-28 
28-39 

39 

0-12 
12-34 
34-48 
48-60 

0-6 

6-12 

12-60 

0-6 

6-30 

30-66 

66-80 

0-3 
3-60 


28-30 
20-30 
10-20 

16-27 
35-50 
18-36 


12-20 
27-35 
20-25 
12-25 

8-25 
5-25 
0-10 

11-25 
25-33 

23-33 
14-27 

18-27 
18-33 


1.40-1.60 
1.50-1.70 
1.50-1.70 

1.30-1.45 
1.40-1.70 
1.50-1.70 


1.20-1.45 
1.30-1.55 
1.30-1.60 
X. 45-1. 70 

1.20-1.50 
1.10-1.50 
1.80-2.00 

1.30-1.45 
1.40-1.60 
1.40-1.60: 
1.60-1.801 

1.30-1.50! 
1.35-1.55! 


sx 

Sleeth 


0-16jll-22ll.30-l.4S! 
16-46120-3511. 45-1. 60! 
46-60 j    2-5    j 1.60-1. 80 j 


In/hr 

0.2-0.6 

0.2-2.0 

0.06 -0.2 

0.2-0.6 
0.06-0.2 
0.06-0.2 

2.0-6.0 


0.6-2.0 
0.6-2.0 
0.2-0.6 

0.6-2.0 

0.6-2.0 
0.6-2.0 

0.6-2.0 
0.2-0.6 


0.6-2.0 

0.6-2.0 

0.6-2.0 

>20 


in/  In 


££ 


0.6-2.0 
0.6-2.0 
0.6-2.0 

0.6-2.0 
0.2-0.6 
0.2-0.6 


0.6-2.0 
0.6-2.0 
0.6-2.0 
0.2-0.6 

2.0-6.0 

2.0-6.0 

>20 


6-2. 
6-2. 
6-2. 
6-2. 


6-2. 
6-2, 


0.6-2.0 

0.6-2.0 

>20 


0.17-0.1915.6-7.3 
0.09-0.1916.1-7.8 
0.05-0.1917.4-8.4 

0.22-0.2416.6-7.3 
0.18-0.2016.6-7.3 
0.17-0.19|7.4-7.8 
0.19-0.2117.9-8.4 


0.20-0.2415.6-7.3 
0.15-0.2015.1-6.0 
0.05-0.1916.6-8.4 

0.22-0.2416.1-7.3 
0.18-0.2115.6-6.5 
0.16-0.2017.4-7.8 

I 

0.19-0.2216.1-7.3 
0.12-0.1616.1-8.4 


0.20-0.2415.6-6.5 
0.15-0.2214.5-6.0 
0.06-0.1115.6-6.5 
0.02-0.0417.4-8.4 


.21-0. 
.18-0. 
.20-0, 

.17-0. 
.13-0. 
.04-0. 


2316. 

2016. 

,2217. 

i 

22)5. 
1615. 
11|7. 


0.17-0 
0.17-0 
0.15-0 
0.15-0 

0.10-0 
0.09-0 
0.02-0 

0.21-0 
0.18-0, 
0.15-0, 
0.05-0, 


.2415, 

.2215, 

.2017, 

.1817, 
i 

,1216. 

,1216. 

,0417, 
i 

24!5. 
20!  4. 
1915. 
19|7. 


1-7.3 
1-7.3 
4-8.4 

1-7.3 
1-7.8 
4-8.4 


1-7.3 
1-7.8 
4-8.4 
4-8.4 

6-7.8 
6-7.8 
4-8.4 

1-7.3 
5-6.0 
1-7.3 
4-8.4 


Moderate 10.37 

Moderate !o.37 

Low 10.37 


Low 10.37 

Moderate 10.37 

Moderate 10.37 


Low- 
Moderate 
Low— — 


Low- 
Low 
Low- 


Low 


0.22-0.2416.1-7.8 
0.17-0.2216.1-7.8 


0.20-0.2416.6-7.3    !Low- 
0.15-0.1915.6-6.5    iModerate— 
0.02-0.04  7.9-8.4     Low 


„l 


!0.32 
10.32 


10.10 


■10.201 
-10.201 

-lo.io! 
I       I 

10.37!    5 

10.37) 

i0.37! 

!0.37| 
i  i 

t  i 

!0.37[    5 
10.37! 


3   I     8 


4-6 


1-3 


2-4 


4-6 


.5-3 


2-5 


.5-3 
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Soil  sane  and 
map  synbol 


Dept_i 


Clay 


~ET 

27-33 
22-35 
10-30 

10-22 
5-18 

27-30 
27-35 
22-30 

28-35 
28-35 
20-35 
15-27 

28-35 
28-35 
20-35 
15-27 


11-22 
25-35 
15-25 


20-27 
27-35 
15-26 


27-32 
35-45 


27-35 

27-35 

15-30 

1-7 


Hoist 

bulk 

density 


Permeability 


Gj75r 

0.6-2.0 
0.2-2.0 
0.2-2.0 

0.6-2.0 

2.0-6.0 

0.6-2.0 

0.6-2.0 
0.2-0.6 

0.6-2.0 
0.6-2.0 
0.6-2.0 
0.2-O.6 

0.6-2.0 
0.6-2.0 
0.6-2.0 
0.2-0.6 


0.6-2.0 
0.6-2.0 
0.2-0.6 


0.6-2.0 
0.6-2.0 
0.6-2.0 


0.6-2.0 
0.2-0.6 


0.6-2.0 

0.6-2.0 

0.6-2.0 

>20 


Available!      Soil      IShrinX-swell 
water     {reaction!     potential 
capacity   j 


Erosion 
factors 


Bind 

•rodi- 

blllty 

group 


Organ ic 
Batter 


-?— ■ 


1-3 


1-2 


4-6 


4-6  : 


Sn 

Sloan 


SuB3,   SuC3,   SuD3< 
Strawn 


Tr 

Treaty 


Ts 

Treaty 


OmB*,   OnC*: 
Urban  land. 

Miaal 


DoA*,   0oB*: 
Drnan   land. 

Hlaai- 


Us*: 
Urban   land. 


Hillsdale- 


He 

West land 


WyB2,  HyC2, 
Hynn 


In 

0-10 
10-40 
40-60 

0-9 
9-60 

0-7 

7-14 

14-60 

0-16 
16-38 
38-42 
42-60 

0-18 
18-31 
31-65 
65-80 


0-6 

6-20 

20-60 


0-8 

8-36 

36-60 


0-10 
10-28 
28 

0-16 

16-37 

137-47 

147-60 


g7cc 

1.25-1.50 
1.25-1.55 
1.20-1.50 


In/In 


OH 


1.20-1. 
1.20-1. 

1.35-1. 
1.35-1. 
1.50-1. 


1.40-1 
1.50-1 
1.50-1 
1.70-1. 


1.40-1.60 
1.50-1.70 
1.50-1.70 
1.70-1.90 


1.30-1.45 
1.45-1.65 
1.55-1.90 


1.30-1.45 
1.45-1.60 
1.45-1.60 


.30-1.50 
.40-1.70 


1.35-1.50 
1.45-1.60 
1.40-1.60 
1.50-1.75 


WyD2-|    0-12117-27 
112-16 [30-40 
16-34  35-55 
i   34      i 


XeB2 

Zen  la 


-J   0-9    ',11-22 

i   9-38127-35 

138-60120-27 
t  i 

1      I 


1.30-1.50!  0.6-2.0 
1.35-1.55!  0.2-0.6 
1.45-1.75  0.06-0.6 


1.40-1.55!   0.6-2.0 

1.45-1.65!   0.2-O.6 

1.55-1.90!   0.2-2.0 
i 

I 


0.18-0.2216.1-7.8 
0.15-0.1916.1-8.4 
0.13-0.18(6.6-8.4 


0.15-0.2017.4- 
0.05-0. 11!7. 4- 

0. 15-0. 2015. 6- 
0. 15-0. 2015. 6- 
0.08-0.1217.4- 

0.22-0.2415.6- 
0.18-0.2016.1- 
0.15-0.1916.6- 
0. 17-0.1917. 4- 


•8.4 

■8.4 

■6.5 
•7.8 
■8.4 

■7.3 
■7.8 
■7.8 

•9.4 


5.6- 


0.22-0.24 
0.18-0.2016 

c.is-o.i9;t 

0.17-0.1917 

I 
I 
I 


0.20-0.2415.6-7.3 
0.15-0.2015.1-6.0 
0.05-O.19|6.6-8.4 


0.19-0.2115.6-7.3 
0.15-0.1915.6-7.8 
0.17-0.19|7.4-8.4 


0.19-0.2216.1-7.3 
0.12-0.1616.1-8.4 


0.22-0.2415.6-7.3 
0.15-0.1915.6-7.3 
0.14-0.1615.6-7.3 
0.02-0. 04|7.4-8. 4 


10.2" 
|0.1i- 
0.08- 


2415.1-7.3 

2015.1-7.3 

.12  6.6-8.4 


Moderate- 
Moderate- 
Low 


Low™ — 
Moderate- 
Moderate- 


Moderate- 

High 


0.37J 
0.37! 
0.37J 
■ 
0.241 
0.24', 

( 

0.37! 

0.37! 

0.37| 

i 

0.32! 
0.431 
0.43! 
0.43  1 

I 

0.32! 
0.43! 
0.43! 
0.43! 


0.37! 
0.37! 
0.37! 


0.32!    4 
0.32! 


0.28! 
0.28! 
0.28J 
0.10! 


Low— — - 
Moderate-- 
Hlgb 


--10 
—  0 


37! 
371 
37 


10.22-0.2416.6-7.3    [Low- [0 

io.18-0. 2015.1-6.0   Moderate [0 

[0. 05-0. 19 [7. 9-8. 4    [Low [0 


,37! 
37[ 
37) 


.5-3 


.5-3 


«-7     I 


2-6 


4   |     5       I      1-3 


5    !     5 


1-3 
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APPENDiX  C.     ENGINEERING  INDEX  PROPERTIES  OF   AGRICULTURAL 
SOILS  IN  WAYNE  COUNTY  (    1    ) 


Soil  nane  and 

nap  symbol 


Depth 


0-17 
17-37 

37-60 


0-13 
13-23 
23-60 


0-9 

9-13 

13-22 

22-60 

0-4 

4-36 


36 

0-13 
13-29 

29-34 
34-60 


0-10 
10-23 


23-60 

0-14 
14-32 

! 

132-56 
1 

156-60 
| 

|   0-12 
12-60 


OSDA  texture 


Class iticat Ion 


Onifled 


AASHTO 


Frag- 
aen  ts 
>   3 

lr 


es 


Percentage  passing 
sieve  nunber- 


10 


40 


20C 


Liquid 
llnit 


: 

JO-36 

15-30 
35-50 
15-30 


20-35 
35-45 
30-45 
20-35 

35-65 

45-75 


20-40 
38-50 

30-45 


Plas- 
ticity 
Index 


CeB2 

Cellna 


CrA 

Crosby 


CtA 

Crosby 


EdF 

Eden 


Silt  loan 

Clay,   clay   loam, 

sllty  clay  loam 
Loan,  silt  loan, 

clay   loam. 


Silt   loan- 


Clay   loam,  sllty 

clay   loam. 
Loan— — — — — 


EoA,   EoB2,   EoC2, 

EoD2 

Eldean 


Silt  loan 

Sllty  clay  loam 
Clay  loan,  loam 
Loan———-— 

Flaggy  sllty  clay 

loan. 
Flaggy  sllty 

clay,    flaggy 

clay,  sllty 

clay. 
Weathered  bedrock 


Clay,  sandy  clay, 
gravelly  clay 
loan. 

Gravelly  clay 
loam,    loan, 
gravelly  sandy 
loan. 

Stratified  sand 
to  gravel. 


ML 
CL 

CL,  CL-ML 


CL,   CL-ML, 
ML 

CL 

CL,   ML, 
CL-HL 

CL-ML,   CL 
CL 
CL 
CL-ML,   CL 

CL,    CH 

CH,   CL 


ML,   CL-ML 
CL 

cl,  ML 


CL,   GC,   SC 


Of,    SM, 

GP-GM, 
SP-SM 


ExB3,   ExC3- 
Eldean 


Clay   loan — - — !CL 

Clay,  sandy  clay,|CL,  ML 

gravelly  clay 

loan. 
Stratified  sand      |GM,   SM, 

to  gravel.  GP-GM, 

SP-SM 


A-4 
A-6,  A-7 

A-4,  A-6 


A-4,  A-6 
A-6,  A-7 
A-4,   A-6 

A-4,  A-6 

A-6,  A-7 
A-6,  A-7 
A-4,   A-6 

A-7,   A-6 

A-7 


A-4,   A-6 
A-7,  A-6 


A-4,   A-6, 
A-7,  A-2 


A-l,   A-2 


A-6,  A-4 
A-7,  A-6 


A-l,  A-2 


0 
0-3 
0-3 

0 

0 
0-10 
0-10 

25-40 

10-45 


FcA 

Flncas  t le 


Ge 

Genesee 

Hb«. 
Uaclaquepts 


Silt  loan 

Sllty  clay  loan, 

silt  loan. 
Clay  loan,    loan, 

sllty  clay   loan. 
Loan— — — — — — 

Silt  loan 

Silt  loan,   loan 


1-  CL ,   ML ,        i  A— 4 
CL-ML 
Id 

I 

I'd 


A-6 


A-6 


■|KL,  a. 

!ml,  a 


iA-4,  A-6 
i 

| A-4,  A-6 
|A-4,  A-6 


0-10 


0-15 


0-5 
0-5 


0-15 

0 

0 

0 

0-3 

0 
0 


100 
IOC 


90-100 
90-100 


75-95    ; 75-90 


100 
90-100 
85-100 

100 

100 
85-95 
85-95 

75-95 

75-100 


0        ;85-100 
0-5        75-100 


55-85 


30-70 


85-100 
75-100 


30-70 


95-100 
85-100 
80-95 

95-100 
95-100 
80-95 
80-90 

70-95 

55-100 


80-100 
60-100 

45-85 
20-50 


75-100 
60-100 


90-100 
80-95 

65-90 

80-100 

75-95 

75-90 

85-100 
90-100 
65-95 
65-90 

70-95 

50-100 


70-100 
55-95 

45-75 
5-40 


65-100 
55-95 


70-6' 
70-85 

50-80 

50-90 
65-95 
50-65 

65-90 
80-95 
50-80 
50-70 

65-95 

50-95 


55-90 
50-80 

30-60 
0-35 


55-80 
50-80 


20-50    !    5-40    !    0-35 


25-40 
38-50 


100       95-100! 90-100! 75-93 

1  1 

100      I    100  i 95-100 185-95 

t  1  1 

S5-100,'90-98  185-95    175-85 

i  i  > 

88-96    |82-90  [70-86    150-66 

I  '      ' 

100   I  100  ,'90-100175-90 

100   I  100  | 90-100 i 75-90 


3-10 
12-28 

4-16 

4-15 

15-25 

4-14 


5-15 
15-20 
10-20 

5-15 

12-35 
20-45 


4-14 
12-23 

8-20 
NP 


9-18 
12-23 


NP 


as 

3-10 

30-40 

10-15 

30-40 

10-15 

25-30 

8-11 

26-40 
26-40 

3-15 
3-15 
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Classification 


Frag- 
ments 
>  3 

Inches 


Percentage  passing 
sieve  nunber-- 


Soil  nue  and 

nap  symbol 


Deptn 


0-7 
7-1S 

15-60 
0-60 


0-7 

7-16 

16-60 

0-7 

7-16 

16-60 

0-7 

7-18 

18-60 

0-7 

7-17 

17-60 

0-10 
10-42 
42-47 

47-60 


D5DA  texture 


Unified 


AASHTO 


10 


40 


200 


Liquid 
llalt 


~PcT~ 

25-40 

20-50 

20-50 


20-30 
35-50 
20-30 

30-40 
35-50 
20-30 

20-30 
35-50 
20-30 

30-40 
35-50 
20-30 

27-36 
38-54 
22-35 

15-30 


15-30 
30-40 

20-40 


20-30 
30-40 


20-35 


32-50 
40-60 


15-30 
25-40 

25-40 


Plas- 
ticity 
Index 


HeF 

Hennepin 


Houghton 

LbB2,  LbC2,  LbD2 
Losantvllle 


LcC3,  LcD3 

Losantvllle 


LeB2 

Losantvllle 


LxC3 

Losantvllle 


Mahalasville 


MnB2,  MnC2,  MnD2, 
MnE,  MnF 

Hlanl 


Loaat ,  sandy  loam 

silt  loan. 

Loam,  sandy  loan 

clay  loan. 

Saprlc  material 


Silt  loan 

Clay,  clay  loan 
Loan-———— 

Clay  loan—— 
Clay,  clay  loan 
Loan— — ------ 

Loan  — ---------- 

Clay,  clay  loam 
Loan 


CL,  CL-ML  !A-4,  A-6 
SC,  SM-SC,|A-4,  A-6, 

CL,  CL-ML!  A-7 
SC,  SH-SC,!A-4 

CL,  CL-ML!  A-7 


A-6, 


FT 


!A-8 


CL,  CL-ML  |A-4,  A-6 
CL  |A-7,  A-6 
CL,  CL-ML  |A-4 


CL 
CL 
CL, 


CL-ML 


Clay  loan 

Clay,  clay  loan 
Loan——— 

Silt  loan 

Sllty  clay  loan 
Loan,  silt  loan 

Stratified  silt 
to  sand. 


CL,  CL-ML 

CL 

CL,  CL-ML 

CL 
CL 
CL,  CL-ML 

CL,  ML 
CL,  CH 
ML,  CL-ML, 

CL 
CL,  SC, 

SP-SC, 

CL-ML 


!A-6 

|A-7,  A-6 
IA-4 

t 

|A-4,  A-6 
1A-7,  A-6 
IA-4 


IA-6 

IA-7, 

IA-4 


A-6 


|A-4,  A-6 

|A-6,  A-7 

!A-6,  A-4 

i 

i 

!A-4, 

!  A-2-4 


MrA,  MrB2,  MrC2- 
Mlanl 


0-6 
6-20 

20-60 


0-8 
8-36 


36-60 


0-10 
10-28 


OCA,  OcB2- 
OcXley 


28 


0-8 


8-35 


35-48 


48-60 


Silt  loan 

Clay  loan,  sllty 
clay  loan,  sandy 
clay  loan. 


Silt  loan 

Sllty  clay  loan, 

clay  loan. 
Loan,  silt  loan 

Sllty  clay  loan 
Clay,  sllty  clay 

loan,  clay  loan. 
Onveatbered 

bedrock. 

Silt  loan 

Sllty  clay  loan, 
clay  loan,  silt 
loan. 

Gravelly  clay 
loan,  gravelly 
sandy  clay  loan. 

Stratified  sand 
to  gravelly 
coarse  sand. 


CL,  CL-ML,! A-4 

ML       ! 
CL,  SC    |A-6 


CL,  CL-ML,! A-4,  A-6 

SC,  SM-SCl 
i 

CL-ML,  CL  !A-4,  A-6 
CL        jA-6 

CL-ML,  CL  !A-4,  A-6 


a. 

CH,  CL 


CL,  ML, 
CL-ML 
CL 


CL,  SC 


jA-6,  A-7 
!A-7 

I 

I 


IA-4 
i 

jA-6,  A-4 


I  A-6,  A-4, 
!  A-2 


SP,  SP-SM,!A-1 
GP,  GP-GHJ 


TcF 

0-5 
0-5 

0-5 


0-2 
0-2 
0-5 

0-2 

0-2 
0-5 

0-2 
0-2 
0-5 

0-2 

0-2 
0-5 

0 
0 
0 


0 
0 

0-3 


0 
0-5 


0 
0 

0-2 

1-5 


90-100 
85-100 


85-100 


95-100 
90-100 
85-95 

95-100 
90-100 
85-95 

95-100 
90-100 
85-95 

95-100 
90-100 
85-95 

100 

100 
95-100 

75-90 


100 
90-100 

85-100 


85-100 
80-100 


80-100 


90-100 
85-100 
80-95 

90-100 
85-100 
80-95 

90-100 
85-100 
80-95 

90-100 
85-100 
80-95 

100 

100 

90-95 

70-80 


95-100 
85-100 

85-100 


100 
100 


100 


90-100 
85-100 


95-100 
90-100 

70-85 

30-70 


95-100 
90-100 


90-100 


80-100 
55-100 


85-100 
80-100 

45-85 

20-55 


70-100 
65-100 


65-100 


80-100 

75-95 

65-85 

80-100 

75-95 

65-85 

80-100 

75-95 

65-85 

80-100 

75-95 

65-85 

90-100 
95-100 
85-95 

50-80 


80-100 
70-95 

70-90 


85-100 
80-100 


75-100 


75-100 
45-100 


60-95 
35-95 


35-95 


65-90 
60-90 
50-70 

65-80 
60-90 
50-70 

65-90 
60-90 
50-70 

65-80 
60-90 
50-70 

70-90 
85-95 
60-90 

10-60 


50-90 
40-95 

45-70 


70-90 
65-95 


55-85 


60-95 
40-95 


_i_ 


70-100150-90 
i 

70-90    i 55-90 


40-70    125-55 


10-40   j    2-10 


5-20 
5-25 


5-25 


5-12 

15-25 

5-10 

11-20 

15-25 

5-10 

5-12 

15-25 

5-10 

11-20 

15-25 

5-10 

4-12 

20-32 

3-15 

NP-10 


3-10 
15-25 

5-20 


6-15 

10-20 


5-15 


12-25 
20-35 


3-10 
8-15 

8-15 


KP 
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APPENDIX  C     (  CONTINUED  ) 


Soil  Due  and 

map  symbol 


Depth 


DSDA  texture 


Classification 


Unified 


AA:HTO 


Frag- 

nents 

>   3 

Inches 


Percentage  passing 
sieve  nuaber" 


10 


40 


200 


Liquid 
llalt 


Plas- 
ticity 
Index 


TcT- 


Pct 


Or*. 
Orthents 

Pr». 

Pits 

Ragsdale 


RhA 

Randolph 


RKA 

Reesville 


RbD,  RnF- 
Rodnan 


RsB2,   RsC2- 
Russell 


Sb 

Shoals 


Sk- 

Sleeth 


0-11 
11-48 


48-70 


0-14 
14-28 


18-39 


39 


0-12 
12-34 


34-48 
48-60 


0-6 
6-12 

12-60 


0-6 
6-30 


30-66 

66-BC 


0-3 

3-60 


0-16 
16-46 

146-60 


Silty  clay   loam 
Silty  clay  loan, 

silt  loam. 
Silt   loan— — - 


Silt   loan-—- 

Clay,  silty  clay, 
clay   loan. 

Very  gravelly 
clay   loan, 
gravelly  sandy 
clay  loan,  sandy 
loan. 

Cnweathered 
bedxocX. 

Silt  loan 

Silty  clay    loan 

Silt  loan--— — 
Loan,  silt  loan 


Gravelly   loan 

Gravelly   loan, 

sandy   loan, 

loan. 
Stratified  sand 

to  gravelly 

coarse  sand. 

Silt  loan 

Silty  clay   loan, 

silt   loan. 
Clay   loan,    loan, 

silty  clay   loan. 

Silt  loan 

Silt  loon,  loan, 
clay  loan. 


CL 

CL 

CL-ML,  ML, 
CL 

CL-ML,  CL 
CL,  CH 

GC,  SM-SC, 
SC,  GH-GC 


A -6 
A-6, 

A-4 


A-4 


A-4, 


A-2, 
A-4 


A-6 
A-6 

A-l, 
,  A-6 


ml,  a-M 

CL,  CL-C. 

CL,  CL-ML 
ML,  CL, 
CL-ML 

ML,  CL, 

SM,  SC 
ML,  CL, 

SC,  SM 

SP,  SP-SM, 
GP,  GP-GM 


:a-4 


Silt  loan— 


CL,  CL-ML 
CL 

a 

CL,  CL-ML 

CL,  CL-ML 
CL,  CL-ML 

|CL,  ML, 


A-4, 

A-4, 


A-4 

A-4, 

a-: 

A-. 


A-4, 

k-e, 

A-6, 

A-4, 

A-4, 
A-4, 


A-7, 

A-6 
A-6 


A-2, 


A-6 

A-7 


A-7 
A-6 


A-6 
A-6 


0 
0-5 


0-15 


0-2 
0-2 

1-5 


0 
0-3 


100 
100 


100 


95-100 
75-95 


30-70 


100 
100 


100 


95-100 
^5-95 


10-60 


90-100 
90-100 


90-100 


90-100 
75-35 


15-55 


80-100 
80-95 


70-90 


75-85 
70-80 


10-50 


100 

100 


100 
90-100 


70-85 
70-85 

30-70 


100 
100 


95-100 
85-95 


100 
100 


90-100 
90-100 


90-100 
85-95 


65-85 
60-85 

22-50 


100 
100 


90-95 
80-90 


90-100 
90-100 


8S-100 
80-90 


60-80 
40-75 

7-20 


90-100 
95-100 


80-90 
75-85 


85- IOC 
90-100 


80-90 
70-90 


36-65 
20-55 

2-10 


70-90 
85-95 


60-80 
50-65 


i 


CL-ML 
Clay  loan,  silty  'CL       [A-6 

clay  loan,  sandy! 

clay  loan. 
Stratified  sand  JSP,  GP,   jA-1 

to  gravelly     !  SP-SM, 

sand.  j  GP-GM 

1         I 


A-4,  A-6  j 


i 


0 
0 

1-5 


|  100 
185-95 


100  J90-100I65-90 
100   190-100175-85 


90-100! 75-95  50-85 
65-75 


85-95  j 80-90 

i 
30-70  i 22-55  !  7-20 


2-10 


30-35 
25-35 


<25 


20-38 
35-60 


20-30 


15-35 
20-50 


20-40 
20-40 


<30 
<30 


20-35 
35-45 


35-4  5 
20-30 


20-35 
25-40 


10-15 
8-13 


3-8 


4-15 
14-32 


5-15 


4-10 
4-28 


4-20 
3-18 


3-9 
NP-10 


NP 


5-15 
15-25 


15-25 
5-12 


6-15 

5-15 


20-35  !  3-15 


30-40 


15-25 
HP 
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APPENDIX  C     (  CONTINUED  ) 


Soil  name  and 
■ap  symbol 


Deptb 


USDA  texture 


Classification 


Unified 


AASHTO 


Frag- 
ments 
>  3 

Inches 


Percentage  passing 
sieve  aumber-- 


10 


40 


200 


Liquid 
llalt 


35-45 
30-45 


25-40 


20-3: 
<15 


25-45 
25-45 


20-35 


30-40 
30-40 
25-40 

20-30 

30-40 
30-40 
25-40 

20-30 


15-30 
30-40 

20-40 


25-35 
30-45 
20-30 


Plas- 
ticity 
Index 


Sn 

Sloan 


St 

StonellcK 


SuB3,   SuC3,   SuD3 
Strawn 


Tl 

Treaty 


Ts 

Treaty 


UmB»,   UmC*: 
Urban   land. 


0-10 
10-40 


40-60 


0-9 


9-60 


0-7 

7-14 


14-60 


0-16 
16-38 
38-42 

42-60 

0-18 
18-31 
31-65 

65-80 


Sllty  clay   loam 
Sllty  clay  loan, 

clay   loam,  silt 

loam. 
Stratified 

gravelly  sandy 

loam  to  sllty 

clay   loam. 


Loam- 


Stratified  loam 
to  gravelly 
loamy  sand. 

Clay   loam — 
Sllty  clay   loam, 

clay   loam. 
Loam,   silt  loam, 

clay   loam. 

Sllty  clay  loam 
Sllty  clay  loam 
Clay  loam,  sllty 
clay  loam,  loam 
Loam,  silt  loam 

Sllty  clay  loam 
Sllty  clay  loam 
Clay  loam,  sllty 
clay  loam,  loam. 
Loam,  silt  loam 


CL 
CL,  ML 

ML,  CL 


ML,  CL, 

SM,  CL-ML 
SM,  SP-SM, 

(34 


CL 
CL 

CL,  SC 


CL 
CL 
CL,  CL-ML 

CL-ML,  CL 

CL 
CL 

CL,  CL-ML 

CL-ML,  CL 


A-6,  A-7 
A-6,  A-7 
A- 4 

A-4,  A-6 


A-4 

A-2,  A-4 

A-3, 
A-l-b 

A-6,  A-7 
A-6,  A-7 

A-4,  A-6 


A-6 
A-6 
A-6,  A-4 

A-4,  A-6 

A-6 
A-6 
A-6,  A-4 

A-4,  A-6 


Miami-- 


OoAV  UoB*: 
Urban  land. 

Hla»l 


Os*: 
Urban  land. 


Hillsdale 


0-6 
6-20 

20-60 


0-8 

8-36 

36-60 


0-10 
10-28 


Silt  loam- 


Clay  loan,  sllty 
clay  loam,  sandy 
clay  loam. 

Loan---——-— 


CL,  CL-ML, 

ML 
CL,  SC 


CL,  CL-ML, 
SC,  SM-SC 


A-4 

A-6 

A-4,  A-6 


"PcT 

0 
0 


Silt  loam !CL       jA-4,  A-6  ! 

Clay  loam CL        A-6,  A-7  | 

Loaa jd,,  CL-ML  |A-4,  A-6 


28 


i 

Sllty  clay  loam  |CL 
Clay,  sllty  clay  |CH,  CL 

loam,  clay  loam. ! 
Unweatbered        - — 

bedroc*. 


!A-6,  A-7 
|A-7 


0-5 
0-5 


0-5 


0 
0 

0-3 


0-2 
0-5 
0-5 


0 
0-5 


100 
100 


95-100 


85-100 
85-100 


90-100 
90-100 


75-100 


100 

100 

95-100 

90-100 

100 

100 
95-100 

90-100 


100 
90-100 

85-100 


95-100 
90-100 


70-100 


70-100 
55-95 


80-100 
80-100 


70-100 


100 

100 

90-100 

90-95 

100 

100 
90-100 

90-95 


95-100 
85-100 

85-100 


85-100 
85-100 


60-95 


60-95 
40-60 


75-95 
75-95 


60-95 


95-100 
95-100 
75-95 

75-90 

95-100 
95-100 
75-95 

75-90 


80-100 
70-95 

70-90 


70-95 
75-95 


50-90 


45-90 
5-40 


50-95 
50-95 


40-95 


85-95 
85-95 
55-85 

55-75 

85-95 
85-95 
55-85 

55-75 


50-90 
40-95 

45-70 


95-100 
190-100 
90-100 


190-100 
185-100 


90-100 

90-95 

90-95 


80-100 
80-100 


76-95 
80-95 
76-90 


55-75 

60-76 
55-75 


75-100160-95    !    32-50 
75-100|60-95    !    40-60 


12-20 
8-18 


3-15 


2-10 
NP 


10-23 

10-23 


7-18 


10-15 

10-15 

5-15 

5-15 

10-25 

10-15 

5-15 

5-15 


3-10 
15-25 

5-20 


8-15 

10-20 

5-15 


12-25 
20-35 


-161- 


APPENDIX  C    (  CONTINUED  ) 


Classification 


Frag- 

>  3 

inches 


Percentage  passing 
sieve  tv.-;>- 


Soll  naae  and 
aap  symbol 


Depth 


~nr~ 

0-16 
16-37 

37-47 


47-60 


0-12 
12-16 


16-34 
34 


3S-o0 


USD A  texture 


Unified     !  AASCTO 


"PcT 

0 
0 

0-5 


1-5 


10 


200 


Liquid 

limit 


"Tct- 

30-45 
35-50 

30-50 


Plas- 
ticity 
index 


Me 

Hestland 


Silt;  clay  loan 
Clay   loam,  sllty 

clay   loam. 
Gravelly  clay 

loan,   gravelly 

sandy  loan, 

loan. 
Stratified  sand 

to  gravelly 

sand. 


WyB2,    HyC2,   WyD2- 
Wynn 


:eB2 

Xenia 


Silt  loan 

Silty  clay  loan, 

clay   loan. 
Clay,  clay   loan, 

channery  clay. 
Weathered  bedrock 

Silt  loan 

Sllty  clay   loan 


CL 


SP,  GP, 
SP-SM, 
GP-GM 

CL-ML,   CL 

a 

CH,   CL,   GC 


CL,   CL-ML 
CL 

CL,   HL, 
SC,   SM 


A-6,  A-7 
A-6,  A-7 

A-6,  A-7 


A-l 


A-4,   A-6 
A-6,   A-7 

A-7 


A-4,  A-6 
A-6,  A-7 
A-4,  A-6 


0-15 


0 

0 

0-5 


100 
95-100 


65-75 


30-70 


100 
100 


90-100 


100 

100 

85-95 


95-100 
90-100 


60-70 


22-55 


100 
100 


45-95 


90-100 
80-100 


55-70 


7-20 


85-100 
75-100 


40-95 


90-100 

ioc    ; 9o-ioo 

80-90    ,75-90 


75-90 
65-95 


50-70 


2-10 


80-90 
70-95 


35-90 


70-100 

80-95 

40-65 


24-38 
30-50 


40-60 


25-35 
35-50 
15-30 


10-25 
15-30 


15-30 


HP 


5-15 
15-30 


25-40 


5-15 

15- 
NP-- 
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APPEND1X  D 

STATISTICAL  STREAM  FLOW  DATA  FOR  SELECTED 
STREAMS  IN  WAYNE  COUNTY  (49) 
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APPENDIX  D-1.    STATISTICAL  STREAM  FLOW  DATA  FOR 

WHITEWATER  RIVER  NEAR  ECONOMY  (49  ) 

03274650    WHITEWTER  RIVER  NEAR  ECONOAY.   IN 

LOCATION.—  lit   40°00'05'.    I»>9  8S°06'56'.    in  NUiNEi    mc.19.   T.  18  N..   R.13  t. ,  Uayne  County.  Hydrolase  Unit  0SO80OO3 .  on  right  bank 
6  ft  dCMittniB  fro*  bridge  on  Wiyne  Count;  Lint  Moid,   1.7  ai  ups.--       fro*  little  Crri.  2.4  a1  lonmril  of  Ecoooay,  and  it 
■  1U  91.9. 

DRAINAGE  *«*.  -10. 4  ■<*. 

PERIOD  Of  RECORD. --October  1970  to  Sopteeber   1986. 

GnGI.—Witer-sUge  recorder.     Cujtue  of  9«qt  (s  1,066.00  ft  »bove  Nitlonal  Geodetic  Verticil   OiUia  of  1929. 

AVERAGE  DISCHARGE. -IS  run,   11.0  ft'/s,   14.36  in/yr. 

EXTREMES  FOR  PERIOD  OF  RECOR0. — Miiiaua  discharge.   1.100  ft3/s  Aug.   20.   1979.  919*  heioM.  6.85  ft;  11  maun  daily.  0.28  ft  J/» 
Jan.  17.  1977. 


CLASS 

YEAR 

1971 

1972 

1973 

1974 

197S 

1976 
1977 
1978 
1979 
I960 

1981 
1982 
1983 
1984 
1985 


0     12     3     4     5    6     7 


DURATION  TABLE  OF  OAIiy  MEAN  DISCHARGES  FOR  YEAR  ENDING  SEPTEMBER  30 

8      9     10     11     12     13     14     15     16    17     18     19    20    21     22    23    24     25     26  27  28  29  30  31  32  33  34 
NUMBER  OF   DAYS  IN  CLASS 


18  68  51  30  16  16  23  12  26  14  13  18  9  7  11  5  5  3  4 

18  36  10     4  24  15  19  12  11  18  21  32  34  23  15  13  7  11  10  6     1 

5  11  19  11  17  13  26  27  30  22  17  22  26  20  24  21     1 

13  S3  27  28  9  13  21  21  29  29  28  22  13  6  6  8  7 


12  9  28  39  22  24  10 


9  14  20  20  31  13  20  17  13  10  1 


10  22  18  10  10  27  44  33  22  19  23  18  21  17  19  7  7  8 

26  19  69  62  47  15  16  14  10  5  14  11  12  10  9  5  3  3  2  2 

4  13  36  39  51  32  39  22  19  17  17  12  9  8 

4  8  1  13  13  30  36  41  41  34  31  19  13  10  9 

3  9  8  5  7  21  63  46  27  29  25  15  25  13  16  7 


1  16  54  39  12  23  13  20  38  30  18  13  14  12  16  9  B  1  9 

4  17  25  49  16  30  19  20  17  11  19  21  15  12  14  10  16  9  12 

3  29  48  14  13  9  17  15  26  33  31  31  20  15  19  6  7  6  6  5 

3  9  27  13  39  15  17  11  22  2*  19  11  19  19  17  30  11  4  9  10 

3  9  13  24  26  27  13  28  32  24  24  25  25  18  9  7  10  7  9 


1 

4 

3 

1 

1 

3 

4 

2 

3 

3 

'    5 

7 

1 

2 

2 

6 

4 

1    3 

1 

3 

2 

i    5 

1 

1 

2 

3 
1 

1 

1 

1    2 

2 

1 

2 

8       1 

'     3 

2 

2 

1 

2 

10      . 

1     4 

2 

2 

3 

3 

1 

f 

1 

5 

3 

2 

1 

5 

1       1 

1 

1 

■< 

4     : 

2 

4 

3 

2 

1 

1 

5 

4     4 

1 

1 

1 

6 

4 

2 

1 

2 

CLASS      VALUE 

TOTAL 

ACCLM 

PERCT 

CLASS 

VALUE 

TOTAL 

ACCU4 

PERCT 

CLASS 

VALUE 

TOTAL 

ACCUN 

PFJtCT 

0            0.00 

0 

S4  79 

100.00 

12 

3.3 

350 

2855 

52.11 

24 

48.0 

69 

261 

4.76 

1            0.28 

28 

5479 

100.00 

13 

4.1 

360 

2506 

45.72 

25 

60.0 

49 

192 

3.50 

2            0.35 

43 

5451 

99.49 

14 

5.1 

349 

.  45 

39.15 

26 

75.0 

41 

143 

2.61 

3              0.44 

191 

5408 

98.70 

15 

6.4 

298 

1'96 

32.78 

27 

94.0 

40 

102 

1.86 

4            0.55 

288 

S217 

95.22 

16 

8.0 

255 

use 

27.34 

28 

120.0 

O 

62 

1.13 

5            0.69 

283 

4929 

89.96 

17 

10.0 

230 

;;43 

22.69 

29 

1SO.0 

11 

39 

0.71 

6            0.86 

353 

4646 

84. B0 

18 

13.0 

156 

1013 

18.49 

30 

180.0 

14 

28 

0.51 

215 

4293 

78.35 

19 

16.0 

147 

B57 

15.64 

31 

2X.0 

9 

14 

0.26 

280 

4078 

74.43 

20 

20.0 

124 

710 

12.96 

32 

290.0 

3 

S 

0.09 

246 

3798 

69.32 

21 

25.0 

127 

584 

10.70 

33 

360.0 

1 

2 

0.04 

288 

3552 

64.83 

22 

31.0 

100 

459 

8.38 

34 

450.0 

1 

1 

0.02 

409 

3264 

59.57 

23 

38.0 

98 

359 

6.55 

VALUE 

EXCEEDED  'P'  PERCENT  Of  TINE 

P95  ■ 

0.56 

P90  • 

0.69 

P75  • 

1.3 

P70  ■ 

1.6 

PS0  • 

3.6 

P2S  • 

9.0 

P10  • 

26.8 
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APPENDIX  D-1  (CONTINUED) 


lOWE'.T   NEAN   DISCHARGE   AW  RANKING  FOR   TIC   FOLLOWING  NLMBER  OF   CONSECUTIVE   OATS    III  YEAR  ENDING  HARCH   31 


YEAR 

1 

3 

7 

14 

30 

60 

90 

120 

183 

1972 

0.35 

2 

0.36 

2 

0.38 

2 

0.38 

2 

0.43 

2 

0.50 

2 

0.55 

2 

0.56 

2 

0.81     2 

1973 

0.82 

12 

0.83 

12 

0.86 

12 

0.90 

12 

1.00 

12 

1.60 

12 

2.70 

12 

4.10 

12 

7.10  13 

1974 

0.75 

11 

0.77 

11 

0.81 

11 

0.88 

11 

0.93 

11 

l.X 

10 

1.10 

9 

1.60 

9 

4.70  11 

1975 

0.44 

5 

0.47 

5 

0.50 

5 

0.55 

5 

0.72 

7 

0.81 

7 

0.88 

7 

0.95 

7 

2.20     7 

1976 

0.49 

6 

0.51 

6 

0.57 

8 

0.64 

8 

0.82 

9 

1.10 

11 

1.19 

10 

1.80 

11 

2.60     8 

1977 

0.28 

1 

0.29 

1 

0.30 

1 

0.32 

1 

0.33 

1 

0.40 

1 

0.45 

1 

0.49 

1 

0.54     1 

1978 

0.43 

4 

0.44 

4 

0.46 

4 

0.48 

4 

0.53 

4 

0.65 

5 

0.68 

4 

0.79 

3 

1.70     5 

1979 

0.88 

13 

0.90 

13 

1.00 

13 

1.10 

13 

1.40 

13 

2.40 

13 

3.20 

13 

6.20 

13 

6.X  12 

I960 

2.30 

14 

2.50 

14 

2.90 

14 

3.20 

14 

3.40 

14 

4.60 

14 

8.30 

14 

16.00 

14 

14.X   14 

1961 

0.54 

9 

0.57 

9 

0.61 

9 

0.66 

9 

0.75 

8 

0.77 

6 

0.84 

6 

0.88 

5 

l.X     3 

1982 

0.70 

10 

0.73 

10 

0.77 

10 

0.78 

10 

0.87 

10 

0.96 

9 

1.30 

11 

1.70 

10 

3.X  10 

1963 

0.50 

7 

0.54 

8 

0.54 

6 

0.56 

6 

0.57 

5 

0.58 

4 

0.64 

3 

0.80 

4 

1.40     4 

1984 

0.40 

3 

0.41 

3 

0.43 

3 

0.46 

3 

0.48 

3 

0.56 

3 

0.74 

5 

0.90 

6 

2.10     6 

198S 

0.50 

8 

0.52 

7 

0.54 

7 

0.61 

7 

0.68 

6 

0.82 

8 

0.99 

8 

1.50 

8 

2.70     9 

HIGHEST   NEAN   DISCHARGE    AND   RANKING  FOR   THE    FOLLOWING   NUNBER  OF    CONSECUTIVE   DAYS    IN   YEAR  ENDING   SEPTINBER   30 


YEAR 

1 

3 

7 

15 

30 

60 

90 

120 

183 

1971 

185.X 

9 

110. X 

9 

100.  X 

6 

60.X 

7 

39.X 

8 

25.X 

11 

18.X 

12 

16.X 

11 

12.X 

13 

1972 

138.X 

15 

75.X 

15 

51.X 

13 

38.X 

13 

27.X 

14 

21.X 

12 

17.X 

13 

1S.X 

12 

13.X 

11 

1973 

253.X 

5 

146.X 

5 

91.X 

a 

83.X 

2 

53.X 

5 

40.X 

5 

32.X 

5 

27.X 

4 

29.X 

1 

1974 

145.X 

13 

108.  X 

10 

82.X 

9 

5B.X 

8 

33.X 

11 

27.X 

10 

27.X 

8 

23.X 

9 

17.X 

9 

1975 

449.X 

2 

241.X 

2 

128.X 

3 

79.X 

4 

56.X 

3 

43.X 

4 

37.X 

1 

35.X 

1 

26.X 

3 

1976 

213.X 

7 

134.X 

6 

77.X 

11 

57.X 

9 

45.X 

7 

32.X 

8 

27.X 

9 

23.X 

10 

16.X 

10 

1977 

171.X 

11 

90.X 

13 

47.X 

14 

30.X 

15 

18.X 

15 

15.X 

15 

11. X 

IS 

8.70 

15 

5.X 

15 

1978 

266.X 

4 

167.X 

4 

124.X 

4 

79.X 

5 

49.X 

6 

34.X 

6 

29.X 

6 

24.X 

7 

22.00 

5 

1979 

X4.X 

3 

226.X 

3 

136.X 

2 

81.X 

3 

70.X 

1 

47.X 

2 

34.X 

3 

27.X 

S 

27.00 

2 

1960 

L85.X 

10 

115.X 

8 

9B.X 

7 

55.  X 

11 

37.X 

10 

28.  X 

9 

21.X 

10 

24.X 

6 

20.X 

7 

1981 

168.X 

12 

81.X 

14 

44.X 

15 

40.X 

12 

31.X 

12 

21.X 

13 

18.X 

11 

1S.X 

13 

12.X 

12 

1962 

202.00 

8 

107. X 

11 

100.  X 

5 

66.X 

6 

55.  X 

4 

43.X 

3 

34.X 

4 

28.X 

3 

21.X 

6 

1963 

144.X 

14 

97.X 

12 

59.  X 

12 

36.X 

14 

30.X 

13 

20.X 

14 

15.X 

14 

13.X 

14 

11. X 

14 

1964 

249.X 

6 

123.X 

7 

81. X 

10 

57.X 

10 

38.X 

9 

32.X 

7 

27.X 

7 

23.X 

8 

19.X 

8 

1965 

569.X 

1 

379.X 

1 

20'.X 

1 

114.X 

1 

68.X 

2 

49.X 

1 

37.X 

2 

32.X 

2 

24.X 

4 

ANNUAL  VALUES 

ANNUAL   NEAN   01SCHARGE   AND  RANKING 
IN   YEAR  ENDING  MARCH  31 


ANHJAL   NEAN   DISCHARGE   AND  RANKING 
IN  YEAR  ENDING  SEPTEMBER  30 


1972 

4.X     3 

1973 

18.X  13 

1974 

13.X    9 

1975 

13.X  10 

1976 

12.X     7 

1977 

3.X     1 

1978 

10. X     5 

1979 

13.X     8 

I960 

21.X  14 

1981 

5.40     4 

1982 

14.X  11 

1983 

4.X     2 

1964 

11. X     6 

1985 

1S.X  12 

1971 

6.30  U 

1972 

1.60  11 

1973 

19.00    1 

1974 

9.90    9 

1975 

14.00    4 

1976 

9.60  10 

1977 

3.30  IS 

1978 

14.00    S 

1579 

19.00    2 

19X 

13.00     6 

1981 

7.X  12 

1982 

11.00     7 

1983 

6.10  14 

1984 

11.00    1 

1985 

14.00    ] 
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APPENDIX  D-1  (CONTINUED) 


MNMA1   HONTHLY   NEAMS   (ALL   D»T5) 


«*p 

OCT 

NOV 

DCC 

JAN 

FEB 

•ARCH 

APRIL 

hay 

JUNE 

JULT 

AUG 

SEPT 

1971 

0.78 

0.74 

2.52 

4.76 

40.20 

11.70 

2.96 

8.67 

3.66 

0.89 

0.56 

0.72 

IS  72 

0.S6 

0.45 

12.00 

5.25 

4.92 

14.10 

26.X 

9.94 

9.34 

2.43 

2.14 

10.  X 

1973 

7.85 

53.00 

28.10 

13.80 

11.40 

41.  40 

27.10 

6.39 

22.X 

9.35 

2.37 

1.23 

1574 

1.03 

5.79 

9.47 

JC.X 

16.X 

18.X 

19.X 

4.82 

7.39 

2.47 

1.22 

O.X 

1975 

0.76 

0.97 

11.00 

33.X 

49.40 

30.X 

27.X 

6  44 

7.54 

1.97 

1.32 

1.13 

1976 

3.29 

3.X 

15.80 

22.X 

33.X 

17. X 

4.31 

2.45 

6.79 

4.21 

0.92 

0.57 

1977 

0.56 

0.58 

0.51 

0.33 

7.04 

11.40 

13. X 

2.35 

1.03 

0.57 

0.73 

0.87 

1978 

4.86 

3.68 

39.70 

6.56 

3.31 

41.X 

22.70 

18.X 

4.13 

2.X 

14.X 

4.78 

1979 

4.86 

6.73 

15.80 

13.40 

17.70 

32.X 

23.10 

5.35 

9.82 

27.X 

61.X 

6.59 

1980 

3.41 

28.90 

20.10 

10.70 

14.40 

34.X 

11. X 

4.X 

21.X 

2.X 

3.61 

l.X 

1981 

0.77 

0.78 

1.17 

0.85 

14.X 

2.58 

5.X 

25.10 

15.X 

11. X 

3.93 

2.75 

198? 

1.72 

0.96 

3.85 

22.X 

38.10 

37.X 

13.70 

8.32 

4.91 

1.67 

1.16 

0.64 

1983 

0.57 

1.33 

8.38 

4.X 

7.62 

4.28 

20.X 

19.X 

3.27 

2.37 

0.84 

0.51 

1984 

1.05 

11.60 

19.60 

3.06 

17.70 

31.X 

30.X 

9.75 

2.77 

2.42 

O.X 

O.X 

1985 

1.98 

9.14 

20.X 

10. X 

56.X 

33.X 

1S.X 

12.X 

5.04 

1.36 

1.07 

0.83 

XT 


0.76 


XV 


0.78 


DEC  JAN 

TWENTY  FIFTH  PERCENTILE 
3.85  4.76 


FEB 


7.62 


MUCH 


11.70 


1.05 


3.30 


FIFTIETH  PERCENTILE 
12.00  10.70 


16.19 


X.20 


3.41 


9.14 


SEVENTY  FIFTH  PERCENTILE 
?O.10  22.80 


X.10 


34.  SO 


APRIL 


11.50 


MY 


4.90 


JUNE  JULY 

TWENTY  FIFTH  PERCENTILE 
3.66  1.67 


AUG 


0.90 


SEPT 


0.72 


19.90 


e.44 


FiniETH  PERCENTILE 
6.79  2.43 


1.22 


0.98 


26.90 


12.50 


SEVENTY  FIFTH  PERU,    -d 
9.82  4.21 


3.61 


2. 75 
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APPENDIX  D-2.    STATISTICAL  STREAM  FLOW  DATA  FOR 

WHITEWATER  RIVER  NEAR  HAGERSTOWN  (49  ) 


03274750     NHITEWATER  RIVER  HEAR  HMZRSTOW,    IN 

LOCATION. --lit  39,S2,2S".    Ion)  8S°09'47'.   in  nil«U    tec. 3.   T.16  ». .  R.  12  £..  Viyne  County,  Hrdroiosic  Unit  05040003.  on  left  sen.  it 
do»mjtrt*.  siot  or  bridge  on  Jerry  Meyers  Roto.   1.0  ■<  upstreea  fro.  Pronohorn  Run.   l.S  .1   north  of  Interstate  70.  2.0  .1 
strata  fro.  Nettle  Creek.  2.6  •     south  of  Higersto»n.   «no  it  .1  li  84.9. 


DRAINAGE  ARE*.  -58.7  ■■      . 

PERIOD  OF  RECORD. --October  1970  to  Sep  teeter  1986. 

GAGE.-- Witer-sUge  recorder.     Ditu.  of  gege  it  950. 00  ft  ibo«e  Nit  ion*  I  Geodetic  Verticil  Oltu.  of  1929  (Indiini  Flood  Control  ind 
Miter  Resources  Caaaission  bench  airt) 

AVERAGE  DISCHARGE. -IS  years,  68.1  ft'/s.   IS. 76   m/yr. 

EXTREMES  FOR  PERIOD  OF  REC0R0.  --Ni.iau.  discharge.   2.300  ft'/J  Jen.   26.   1976,  9191  height.  10.89  ft;  euiaia  9*91  height.   11.24  ft 
Aug.   1.   1979:  ainiaua  duly  dischirge,  5.3  ft  '/■>  Aug.   5.   1977. 


OuRAIiOn    TABU   Of    DAILY  MEAN   DISCK4RGES   FOR  VEAR  ENDING   SEI 


CLASS 

TEAR 

1971 

1972 

1973 

1974 

1975 

1976 
1977 
1978 
1979 

1980 

1981 
1982 
1983 
1984 
1985 


0  12  3  4  5  6 


8   9  :0  11  12  13  14  IS  16  17  18  19  20  21 
NUMBER  OF  DATS  IN  CLASS 
15  26  56  54  52  37  28  19  24  10  11   S   6   2   2 


2  33  63  24  28  17  22  39  33  22  16  16  14 


6  35  14  13  20  16  31  44  27  34  23  23  15  18  13 


34  50  42  21  15  31  17  42  30  22  10   9  10 
7  16  37  41  28  16  17   8  14  29  36  22  18  18  12  1 


15  18  15  39  42  35  25  34  29  20 
9  17  39  45  75  46  27   8  10  12  24  19   7 
5  9  11 


12  16  14  11  7 

8  2  4  3  1 

4  28  55  45  29  26  28  30  13  17  12 

1  14  25  27  33  50  48  47  25  13  13 

9  2S  21  45  57  36  40  31  21  IS  13 


7  1 
12 


12  14  15  42  66  43  28  27  25  16  20  IS  11  3  9  4 

1  17  72  25  33  19  27  16  10  31  22  14  12  18  13 

5  17  12  8  42  19  17  26  39  41  37  31  17  IS  9  S  6  6 

1  2  6  21  18  26  28  19  20  31  20  31  16  31  23  14  IS  9 

3  17  25  20  29  34  35  37  30  32  26  14  11  14  7 


TENSER 

30 

3     24 

25 

26 

27 

28 

29 

30 

31 

32  33  34 

1 

2 

3 

1 

1 

3      2 

1 

1 

1 

2 

1 

5      3 

1 

5 

5 

2 

1 

1 

2 

4      2 

7 

1 

2 

1 

1 

3       4 

1 

3 

2 

1 

4 

1           1 

2       4 

I 

3 

1 

2 

1 

1 

4        1 

1 

6      S 

4 

1 

3 

1 

4 

1 

1 

4       7 

7 

4 

1 

6 

2 

2 

2 

4 

4       2 

5 

2 

2 

S 

1 

3       1 

1 

2 

3      2 

2 

2 

4 

1 

2 

1 

1 

2      2 

1 

1 

2 

4      2 

3 

1 

2 

2      1 

3 

3 

1 

1 

1 

1 

1 

LASS 

VALUE 

TOTAL 

ACTUM 

PERCT 

0.0 

0 

S479 

100.00 

S.3 

9 

S479 

100.00 

6.3 

23 

54  70 

99.84 

7.S 

SB 

5447 

99.42 

1.9 

90 

S389 

98.36 

11.0 

169 

S299 

96.71 

13.0 

254 

SIX 

93.63 

15.0 

457 

4876 

88.99 

u.o 

424 

4419 

80.65 

21.0 

426 

399S 

72.91 

10 

2S.0 

382 

3569 

65.14 

11 

30.0 

43S 

3187 

58.17 

CLASS 

VALUE 

TOTAL 

ACTUM 

PERCT 

12 

36.0 

41S 

2749 

50.17 

13 

43.0 

376 

2334 

42.60 

14 

51.0 

399 

1956 

35.74 

15 

60.0 

355 

1559 

28. 45 

16 

72.0 

247 

1204 

21.97 

17 

8S.0 

178 

9S7 

17.47 

18 

100.0 

168 

779 

14.22 

19 

120.0 

119 

611 

U.  IS 

20 

140.0 

114 

492 

8.98 

21 

170.0 

72 

378 

6.90 

22 

200.0 

56 

306 

5.58 

23 

240.0 

SI 

250 

4.56 

CLASS 

VALUE 

TOTAL 

ACtlM 

PtRCT 

24 

290.0 

31 

199 

3.63 

25 

340.0 

38 

161 

2.94 

26 

410.0 

28 

123 

2.24 

27 

490.0 

21 

ts 

1.73 

28 

580.0 

21 

74 

1.35 

29 

690.0 

22 

S3 

0.97 

30 

•2O.0 

13 

31 

0.57 

31 

970.0 

1 

li 

0.33 

32 

1200.0 

7 

10 

0.L8 

33 

1400.0 

1 

3 

o.os 

34 

1600.0 

2 

2 

0.04 

VALUE 

EXCEEDED  ' 

•95  • 

12.1 

no  . 

14.6 

P7S  ■ 

20.2 

P70   • 

22.5 

•SO  • 

36.2 

P2S  • 

66.4 

•10  ■ 

131.0 

•■  PERCENT  OF  TINE 
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l.'  KM   DlSOiARGt   AM  RANKING  FOR  THE   FOLLOWING  NUMBER  OF    COKS£OJT1  VI    OATS   II   TEAR   ENDING  MARCH   31 


YEAR 

1 

3 

7 

14 

30 

60 

90 

120 

183 

1972 

11.00 

S 

11. X 

6 

12.X 

6 

12.X 

6 

14.X 

6 

15.X 

6 

15.  X 

4 

15.X 

4 

19.X     3 

1973 

11.00 

9 

12.X 

7 

13.X 

9 

14.X 

10 

14.X 

7 

17.X 

10 

23.X 

12 

26.X 

12 

38.X  12 

1974 

16.00 

12 

16.X 

12 

16.X 

12 

16.X 

12 

17.X 

12 

1B.X 

11 

18.  X 

9 

22.X 

10 

37.X  11 

1975 

13.00 

10 

13.X 

11 

15.X 

11 

1S.X 

11 

16.X 

11 

18.X 

12 

19.X 

11 

20.X 

9 

29.X  10 

1976 

11. 00 

7 

12.X 

8 

12.X 

7 

13.X 

7 

14.X 

a 

16.X 

7 

18.X 

10 

19.X 

8 

23.X     4 

1977 

6.80 

2 

7.X 

2 

7.20 

2 

7.70 

2 

8.10 

2 

9.X 

1 

10. X 

1 

11. X 

1 

11. X     1 

1978 

5.30 

1 

5.60 

1 

5.90 

1 

6.X 

1 

7.40 

1 

10. X 

3 

11. X 

2 

12.X 

2 

18.X     2 

1979 

20.X 

13 

21.X 

13 

22.X 

13 

22.X 

13 

25.X 

13 

31.X 

13 

37.X 

13 

44.X 

13 

47.X  13 

1980 

29.00 

14 

29.X 

14 

31.X 

14 

31.X 

14 

37.X 

14 

45.  X 

14 

69.X 

14 

96.X 

14 

88.X  14 

1961 

9.00 

4 

9.30 

4 

9.70 

4 

10. X 

4 

11. X 

4 

14.X 

4 

15.X 

s 

16.X 

5 

24.X     7 

1982 

12.X 

8 

13.X 

9 

14.X 

10 

14.X 

8 

15.X 

10 

16.X 

8 

16.X 

6 

18.X 

6 

26.X     8 

1983 

13.X 

11 

13.X 

10 

13. X 

e 

14.X 

9 

14.X 

9 

14.X 

5 

16.X 

7 

19.X 

7 

23.X     5 

1984 

7.40 

3 

7.50 

3 

7.70 

3 

7.90 

3 

8.X 

3 

9.X 

2 

12.X 

3 

14.X 

3 

24.X     6 

1965 

11. X 

5 

11. X 

5 

12.X 

5 

12.X 

5 

13.X 

5 

16.X 

9 

18.X 

e 

23.X 

11 

29.X     9 

HIGHEST   «A*    DISCHARGE   AKI  HMrilfc   FOR   THE    FOLLOWING   NUMBER  OF   CONSECUTIVE    DATS    IK  TEAR   ENDING   SEPTEMBt-    30 


TEAR 

1 

3 

7 

15 

30 

60 

90 

120 

183 

1971 

1050.X 

8 

586.  X 

9 

479.  X 

7 

287.X 

7 

214.X 

8 

138.X 

11 

106.X 

12 

93.X 

12 

74.X 

12 

1972 

789.X 

13 

406    X 

14 

314.X 

13 

276.X 

10 

195.X 

9 

136.X 

12 

114.X 

11 

98.X 

11 

84.X 

11 

1973 

1180.X 

7 

703.X 

6 

435. 00 

8 

352  » 

4 

247.X 

5 

197.X 

4 

157.X 

5 

139.X 

4 

152.X 

2 

1974 

869.X 

10 

544.X 

10 

401. X 

9 

"     277. j 

9 

173.X 

12 

142.X 

10 

149.X 

7 

132. X 

7 

107.X 

B 

1975 

1880.X 

1 

1000. X 

2 

546.X 

4 

348.  00 

5 

274.X 

3 

225.X 

3 

209.X 

2 

192.X 

1 

150.X 

3 

1976 

1290.X 

6 

610.X 

7 

349.X 

10 

274.X 

11 

234.X 

6 

176.X 

7 

147.X 

8 

126.X 

9 

92.X 

10 

1977 

856.X 

11 

438.X 

13 

237.X 

15 

144.X 

15 

91.X 

15 

85.X 

15 

66.X 

15 

54.X 

15 

39.X 

15 

1978 

1520.  X 

3 

836.X 

3 

583.  X 

3 

402.X 

2 

257. X 

4 

183.X 

6 

159.X 

4 

134. 00 

6 

124.X 

5 

1979 

1380.X 

4 

£06.  X 

4 

670.X 

1 

494.X 

1 

39C.X 

1 

280.X 

1 

210.X 

1 

172.X 

2 

165.X 

1 

1980 

827.X 

12 

b-l.X 

8 

493.X 

6 

286.X 

8 

181.  X 

10 

152. X 

9 

120.X 

10 

L31.X 

E 

114.  X 

6 

1981 

700.X 

14 

329.00 

IS 

243.X 

14 

176.X 

14 

■ 

14 

103.X 

14 

83.X 

14 

78.  C 

67.X 

14 

1982 

1310.X 

5 

7iO.X 

5 

529.X 

S 

347.X 

6 

:  ■ .» 

2 

228.0- 

2 

189.X 

3 

160.' 

125.X 

4 

1983 

664.X 

15 

SC5.X 

12 

318.X 

12 

203.X 

13 

X 

13 

121.X 

13 

94.X 

13 

79.X 

69.X 

13 

1984 

945.X 

9 

507.X 

11 

325.  X 

11 

240.X 

12 

.00 

11 

163.X 

6 

134.X 

9 

120.X 

10 

103.X 

9 

1985 

164."   CC 

2 

1090.X 

1 

6CJ.CC 

2 

357.X 

3 

..X 

7 

191.X 

5 

155.X 

6 

135.X 

5 

113.X 

7 

ANNUAL  VALUES 

»w>.    tt.Hi   DISCHARGE   AC  RANKING 
IN   TEAR  ENDING  MARCH  31 


ANNUAL   MEAN   DISCHARGE    AND  RANKING 
IN  TEAR  ENDING  SEPTEMBER  30 


1972 

38.X     2 

1973 

97.X  13 

1974 

76.X     8 

1975 

84.X  12 

1976 

75.X     7 

1977 

27.X     1 

1978 

il.  X     5 

1979 

13.X   11 

1980 

125.X  14 

1981 

44. X     4 

1982 

78. X  10 

1983 

41.X     3 

1984 

63.X    6 

1985 

77.X     9 

1971 

46.00  12 

1972 

55.00  11 

1973 

102.00    2 

1974 

67.00    8 

1975 

87.00     3 

1976 

59.00  10 

1977 

25.00  15 

1978 

85.00     4 

1979 

117.00     1 

19  X 

83.00    5 

1981 

43.00   14 

1982 

73.00    6 

1983 

44.00  13 

1984 

65.00    9 

1985 

71.00     7 
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norkaa  monthly  nuns  (all  days) 


YEAR 

OCT 

NOV 

oec 

JAN 

FEB 

MARCH 

APR  1 L 

NAY 

JUNE 

JULY 

AUG 

SEPT 

1971 

17. 00 

17.60 

25.40 

41.40 

221.X 

64.X 

28.X 

62.  X 

41.10 

20.X 

14.X 

16.X 

1972 

15.70 

15.60 

65.80 

53.50 

36.60 

81.X 

189.X 

71.X 

52.70 

25.X 

19.X 

28.70 

1973 

31.00 

230.00 

147.00 

82.70 

68.70 

224.X 

161.X 

62.X 

103.X 

70.X 

29.10 

18.X 

1974 

17.50 

29.20 

60.20 

156.X 

93.X 

109.X 

140.X 

55.X 

6S.40 

38.X 

21.10 

20.X 

1975 

16.80 

21.50 

60.80 

170.X 

233.X 

177.X 

177.X 

81.X 

52.70 

26.40 

19.X 

15.70 

1976 

21.00 

20.90 

76.70 

126.X 

182.X 

112.X 

37.X 

24.X 

41.X 

43.X 

1S.X 

10.70 

1977 

11.60 

12.10 

12.00 

8.48 

52.X 

56.40 

82.X 

24.X 

14.X 

8.18 

13.X 

12.70 

1978 

42.80 

24.50 

205.00 

44.X 

29.40 

219.X 

127.X 

112. X 

60.X 

37.X 

72.X 

35.10 

1979 

35.80 

43.00 

93.20 

89.X 

112.X 

174.X 

128.X 

55.X 

78.X 

219.X 

312.X 

62.70 

1980 

37.40 

162.00 

125.00 

69.40 

79.70 

171.X 

78.X 

49.X 

114.X 

30.X 

60.X 

22.60 

1981 

18.90 

17. 00 

17.90 

11.70 

84.X 

25.X 

47.70 

130.X 

59.40 

53.X 

27.X 

21.X 

1982 

17.10 

15.90 

26.40 

142.X 

216.  x 

188.X 

97.10 

69.30 

42.X 

26.10 

30.X 

16.10 

1983 

13.90 

20.50 

57.X 

37.X 

47.X 

30.40 

118.X 

121.X 

40.X 

25.70 

14.X 

8.37 

1984 

13.50 

56.30 

95.80 

34.X 

86.X 

145.X 

166.X 

79.X 

36.X 

3C.10 

17.X 

16.X 

1985 

26.60 

53. SO 

101.00 

69.10 

179.X 

153.X 

99.X 

79.40 

40.X 

23.70 

19.X 

14.X 

XT  XV  DEC  JAN  FEB  MARCH 

TWENTY  FIFTH  PERCENTILE 
15.70  17.00  26.40  37.80  52.60  64.50 

FIFTIETH  PERCENTILE 
17.50  21.50  65.80  69.10  86.20  145.00 

SEVENTY  FIFTH  PERCENTILE 
31.00  53.80  101. 00  126. 00  182.00  177.00 

APRIL  MAY  JUNE  JULY  AUG  SEPT 

TWENTY  FIFTH  PERCENTILE 
78.20  55.20  X.80  25.60  1S.90  14.20 

FIFTIETH  PERCENTILE 
118.00  69.30  52.70  X.10  19.50  16.39 

SEVENTY  FIFTH  PERCENTILE 
161.00  81.80  65.40  41.50  X.OO  22.60 
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APPENDIX  D-3.    STATISTICAL  STREAM  FLOW  DATA  FOR 

EAST  FORK  WHITEWATER  RIVER  AT  RICHMOND  (49) 

03275500    EAST  FOf*  WHITEWATER  RIVER  AT  RICHWMO.   I» 

LOCATION.--!,  at  39«48'24\    long  WS4T6V   In  NWiSWi    sec. 8.   1.13  N. .  R.  1  U. .  Wayne  County.  Hydrologic  Unit  0S0B0TJ03.  an  left  bene 
50  ft  OOMntrMn  fran  higneey  bridge.  0.8  m   south  of  Ricnsond.   1.5  e>  upstreae  fron  Short  Creek,  end  «t  silt  33.4. 


DRAINAGE  AREA.-- 121  ■■'. 

PERIOD  OF  RECORD. --April   I9«'  Co  Sdpteofier  1978  (discontinued). 

GAS.— Wet.-     uege  recorc  lltu*  of  gao*   it  854.01   ft  above  national  Geodetic  vertical  Oatua  of  1929  (levels  By  SUtl  of   Indiana, 

Oepar  of  Natural   ■ --  r-ces).     Prior  to  July  27,   1949,  nonrecording  gage  at  sane  site  and  datun. 


RE  MARKS 
water 


AVERAGE  i. 


regulattoi    .  flow  by  powerplent   upstree*  fron  station.     Neural   floe  also  effected  by  diversion  of  euntctpal 

by  City  or    fit:fiaond. 

--29  year-. .   1-   ftJ/s.  12.91   ln/yr. 


O  THEMES  F0)    KKUK  OF  RECORD  —  Nanauo  discharge.   15.000  ft    /s  July  20,   1969,  gage  height.  12.68  ft.  fro»  rating  curve  extended 

ebove  5.000  ft    /I  on  basis  of  contracted-opening  eeasureaent  of  peak  floe  at  stage  of  12.44  ft;  einteue  daily,   1.2  ft    /s 
Aug.   1.   1954. 

EXTREMES  OUTSIDE  PERIOD  OF  RECOR0.— Flood   in  March   1913  reached  a  stage  of  15.0  ft.   fron  floodnarks  (discharge  not  determined). 


DURATION    TABLE   OF    OAltr   MEAN   DISCHARGES   FOR  YEA*   £  NO  1  »6  SEPTEMBER   X 


CLASS 

TEAR 

1950 

1951 
1952 
1953 
1964 
1955 

19S6 

1957 
1958 
1959 
1960 

1961 
1962 
1963 
1964 
1965 

1966 
1967 
1968 
1969 
1970 

1171 
1972 
1973 
1974 
197S 

1976 
1977 
1978 


0  12  3  4  5  6  7 


3  2 
1  1 


2  6 
1  4 


10  11  12  13  14  15  16  17  18  19  20  21  22    2 
NUMBER  OF  DAYS  IN  CIAS'. 
1  18  36  39  23  35  32  33  37  35  20  17 


1  22  19  14  10  20  29  25  48  28  37  35  21  17 

1   2  10  51  25  24  20  22  IS  25  20  20  39  28  20  15 

2  5  9  20  13  49  12  24  21  29  33  41  40  21  14  8  9  2 

6  8  33  34  S3  41  22  50  28  15  15  16  10  5  4  4  3  3 

8  5  15  10  13  26  36  26  35  34  27  27  19  19  21  10  9  5 


5  4  5  13  10  10   7  8  20  SI  36  30  28  29  23  35  18  11  7 

7  15   7  21  27  32  39  24  26  37  28  22  19  217  115 

4  7  18  10  18  48  51  49  40  33  17  14  13 
5  14  11  16  16  14  15  32  50  26  40  29  28  22  18  12 

1  3  4  5  IS   6  27  18  44  20  37  71  43  27  13  12  6  S  3 

31  45  48  24  29  29  15  9  IS  12  13  16  8 

20  31  54  37  37  3.  31  35  20  18  11  8  S 

4  20   8  24  85  56  30  23  23  17  12  10  9  9  9  7 

8  7  S3  SI  66  16  17  23  IS  19  13  16  14  10  7  6  S 
3  43  45  48  47  19  21  9  20  20  20  15  15  9  9  10 

12  17  44  51  52  35  35  32  26  23  12  7  7  2  6 

8  26  47  20  2S  30  24  37  2B  23  23  17  19 

5  18  44  20  47  39  22  32  24  28  30  IS  13 
2  21  26  17  17  32  57  58  36  25  23  14  9 

9  43  59  32  34  2S  24  32  25  26  21  IS  7 


8  39  52  62  44  28  29  20  19  12  14 
B  S7  43  22  22  22  40  31  29  24  26 


13  14  2S  S9  49  29  40  2S  22  23  17  IS  10   4 

4  10  30  68  79  34  22  16  24  14  14  20   7   7   1   1 

3  SO  40  30  49  40  33  24  29  19   1 


10 


10 


16  26  16  22  15  38  45  22  48  33  23  21  1 
4  43  SO  26  32  26  28  45  20  24  11  16  12 

IB  29  54  30  17  12  17  35  27  28  26  14  18  1 


1    1 


24    25    26  27  21  29  30  31  32  33  34 
9       7       2    3  3     2     4     2 


10 


5  10 

4  5 

2  2 
2 

4  3 


7  3 
4  1 
3 


1  1 

S  3 

4  2 

1  2 

2 

2  1 
3 

3  2 
1 

3  2 


2 
2    3 


2     1 
1 
1 


2 
2     1 


4     1 

1     1 


1 


1     1     1 
2     111 
2     1  11 

2  1     1 


1 


12     1  1           1 

4          2  11 

4    3     4  2     2     12 

1  1                1 

1 


1 


1 
1     1 


2 
4     2 

1 

1 
1 
I 

1    2 


2     111 


CLASS 
0 


10 

11 


VALUE 
0.0 
1.2 
1.6 
2.0 
2.6 
3.4 
4.4 
S.6 
7.3 
9.4 
12.0 
16.0 


TOTAL 
0 
4 
3 
3 
16 


120 
321 
410 
769 
•37 


ACCOM 
10592 
10592 
10588 
10S8S 
10582 
10566 
10S43 
10497 
10377 
10056 
9646 
8677 


PEKCT 
100.00 
100.00 
99.96 
99.93 
99.91 
99.75 
99.54 
99.10 
97.97 
94.94 
91.07 
13.11 


CLASS 

VALUE 

TOTAL 

ACT  I* 

PERCT 

12 

20.0 

1029 

8040 

7S.91 

13 

26.0 

7S9 

7011 

66.19 

14 

34.0 

710 

6252 

59.03 

15 

44.0 

871 

S472 

51.66 

16 

57.0 

808 

4601 

43.44 

17 

74.0 

859 

3793 

35.81 

11 

96.0 

604 

2934 

27.70 

19 

120.0 

645 

2330 

22.00 

20 

160.0 

476 

1685 

15.91 

21 

210.0 

336 

1209 

11.41 

22 

270.0 

265 

173 

8.24 

23 

350.0 

177 

601 

S.74 

CLASS      VALUE       TOTAL      AtXUN      KXCT 


24 
2S 
26 
27 
28 
29 
X 
31 
32 
33 
34 


450.0 

580.0 

760.0 

910.0 

1300.0 

1600. 0 

2100.0 

2700.0 

3600.0 

4600.0 

1000.0 


127 
100 
•5 
40 
24 
26 
17 
IS 
13 
3 
1 


431 

304 

204 

139 

99 

75 

49 

32 

17 

4 

1 


4.07 
2.17 
1.93 
1.31 
0.93 
0.71 
0.46 
0.30 
0.11 
0.04 
0.01 
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VALUE 

EXCEEDED   '1 

P95  • 

9.4 

f>90  • 

12.6 

P75  ■ 

20.6 

P70  • 

23.7 

P50  ■ 

46.6 

P25  ■ 

107.0 

P10  • 

237.0 

P'   PERCENT  Of   TINE 


LOWEST   MEAN   DISCHARGE   ANO   RANKING   FOR    1H    FOLLOWING  NUMBER  OF    CONSECUTIVE   DAYS    IN  YEAR  EN01NG  MARCH  31 


YEAR 

1 

3 

7 

14 

30 

60 

90 

120 

183 

1951 

18.00  27 

20.00  27 

22.X  27 

28.X  27 

51.  X  28 

57.X  28 

67.X  28 

74.X  28 

90.X  26 

1952 

9.60  16 

11.00  16 

12.X  16 

13.X  17 

14.X  16 

16.X  15 

17.X  12 

20.X 

14 

51.X  21 

19S3 

6.80  10 

7.70  13 

10. X  14 

12.X  14 

13.X  13 

14.X  12 

14.X    9 

16.X 

9 

24.X  12 

1954 

4.10     5 

4.20     5 

4.X     S 

5.X     5 

7.X     5 

8.10     2 

8.70     2 

9.X 

3 

12.X     1 

1955 

1.19     1 

1.80     1 

2.40     1 

3.20     1 

4.X     1 

11. X     9 

13.X    8 

1S.X 

7 

16.X     6 

1956 

1.40     2 

2.30     2 

3.20     ir 

5.40     3 

6.X     3 

9.10     5 

20. X  16 

27.X  21 

35.X  18 

1967 

2.90     3 

3.10     3 

3.60     3 

4.20     2 

S.X     2 

6.X     1 

8.X     1 

9.X 

1 

14.X     5 

195B 

12.00  18 

13.00  18 

14.X  20 

15.X  19 

17.X  19 

24.X  24 

25.X  23 

28. X 

22 

86.X  25 

19S9 

37.00  28 

38.00  28 

41.X  28 

41.X  28 

44.X  27 

51.X  27 

61.X  27 

66.X  26 

141.X  28 

1960 

6.10     8 

6.40     8 

7.20     8 

7.X     6 

9.90   11 

14.X  10 

17.X  13 

19.X 

12 

26.X  13 

1961 

3.20     4 

3.50     4 

4.50     4 

5.X     4 

7.X    6 

8.X     3 

10. X     3 

11. X 

4 

12.X     2 

1962 

12.00  19 

13.00  19 

13.X   18 

14.X  16 

15.X  17 

18. X  18 

21.X  20 

24.X 

19 

37.X  20 

1963 

12.00  20 

13.00  20 

14.X   19 

17.X  22 

17.X  20 

22.X  22 

21.X  21 

22.X 

16 

26.X  14 

1964 

5.20     7 

5.20     7 

5.20     6 

6.X     6 

7.X     4 

9.10     4 

10. X     4 

9.70 

2 

12.X     3 

1966 

6.60     9 

7.60  12 

8. 40   11 

8.70   10 

9.40     9 

10. X     7 

11. X     5 

12.X 

5 

17.X     7 

1966 

7.10  12 

7. SO   11 

8.50  12 

9.20  11 

9.X  10 

11. X     8 

12.X     6 

17.X 

10 

20.X     9 

1967 

7.40  13 

7.40     9 

7.70     9 

9.X  12 

13.X  14 

17.X  16 

17.X  14 

22.X 

17 

34.X  16 

1968 

14. 00  21 

15.00  21 

15.X  21 

16.X  20 

17.X  21 

19.X  19 

20.X  17 

22.X 

IB 

36.X  19 

1969 

14.X  22 

15. 00  22 

16.X  22 

18.X  23 

19.X  23 

23.X  23 

36.X  26 

71.X 

27 

105.X  27 

1970 

16.00  25 

16.00  25 

20.X  26 

21.X  26 

23.X  26 

25.X  25 

29.X  25 

49.X 

25 

54.X  22 

1971 

14.00  23 

15.00  23 

16.X  23 

17.X  21 

17.X  22 

19.X  20 

21.X  18 

21.X 

15 

26.X  IS 

1972 

6.30  14 

8.90   14 

9.70  13 

12.X  13 

12.X  12 

15.X  13 

16.X  10 

16.X 

8 

19.X     8 

1973 

9.60   15 

11.00   17 

12.X   17 

13.X  15 

14.X  15 

16.X  14 

21.X  19 

25.X 

20 

54.X  23 

1974 

17.00  26 

17.X  26 

1B.X  25 

19.X  25 

20.X  24 

21.X  21 

22.X  22 

35.X 

24 

67.X  24 

1975 

14.00  24 

15.X  24 

16.X  24 

18.X  24 

21.X  25 

26.X  26 

28.X  24 

28.X 

23 

35.X  17 

1976 

9. SO  17 

10. X   15 

11. X   IS 

13.X  16 

16.X  16 

1B.X  17 

18.X  15 

20.X 

13 

23.X  10 

1977 

7.00  11 

7.40   10 

7.X   10 

B.X     9 

8.X     7 

9.X     6 

12.X     7 

13.X 

6 

13.X     4 

1978 

5.10     6 

5.10     6 

6.X     7 

7.40     7 

8.X    B 

14.X  11 

16.X  11 

17.  X 

11 

23.X  11 

HIGHEST   MEAN   DISCHARGE    ANO  RANKING  FOR   THE    FOLLOWING  NUMBER  OF    CONSECUTIVE    DAYS    IN   YEAR  ENDING   SEPTEMBER   30 


YEAR 

1 

3 

7 

15 

30 

60 

90 

120 

183 

1950 

4X0. X 

7 

2790.X 

3 

1780.X 

2 

1440. X      1 

989.X 

1 

766.X 

1 

582.X     1 

XO.X     1 

368.X     1 

1951 

4260.X 

8 

1X0. X 

13 

1040.X 

13 

75B.X     9 

490.X 

11 

407.X 

9 

367.X     6 

366.X     3 

322.X     2 

1952 

5340.X 

3 

2680.X 

4 

1290.X 

8 

8S0.X     8 

540.X 

6 

462.X 

4 

379.X     4 

354.X     4 

283.X     4 

1953 

1360.X 

24 

827.X 

24 

653.X 

20 

475.X  21 

289.X 

23 

187.X 

25 

176.X  23 

155. X  23 

131. X  22 

1954 

552.X 

29 

310.X 

29 

208.X 

29 

190.X  29 

169.X 

29 

98.X 

29 

77.X  29 

66.X  29 

51.X  29 

1955 

958.  X 

28 

591.X 

28 

401.X 

28 

343.X  24 

276.X 

24 

214.X 

23 

179.X  22 

163. X  22 

123.X  23 

1956 

4240.X 

9 

1B60.X 

14 

911.X 

15 

496.X  19 

369.X 

17 

X2.X 

16 

242.X  19 

204.X  19 

183.X  IS 

1957 

4230.X 

10 

2100.X 

10 

1010. X 

14 

587. X  14 

356.X 

ia 

276.X 

18 

292.X  13 

240.X  13 

186.X  13 

1958 

4140.X 

11 

2290.X 

7 

1940.X 

1 

1120.X     2 

670.X 

4 

612.X 

2 

466.X     2 

401.  X    2 

XO.X     3 

1959 

8700.X 

1 

3620.X 

1 

1700.X 

4 

920.X     6 

763.X 

2 

496.X 

3 

378.X     5 

320.X    6 

242.X     9 

1960 

1320.X 

25 

717.X 

27 

515.X 

24 

299.X  25 

218.X 

26 

146.X 

27 

125.X  27 

112.X  26 

98.X  26 

1961 

3240.X 

14 

1590.X 

16 

1O90.X 

12 

739.X  11 

533.X 

10 

412.X 

8 

357.X     7 

X7.X     7 

215.X  11 

1962 

2440.X 

17 

1230.X 

17 

620.X 

21 

511.X  17 

383.X 

16 

2BS.X 

17 

250.X  18 

212.X  18 

168.X  19 

1963 

4380.X 

6 

3280.X 

2 

1670.X 

5 

997.X     3 

685.X 

3 

446.X 

5 

322.X  10 

252. X  11 

176.X  16 

1964 

2X0.  X 

16 

1970.X 

12 

1150.X 

10 

695.  X  13 

466.X 

13 

417.X 

7 

X5.X  11 

244.X  12 

169.X  18 

1965 

1620.X 

21 

970.X 

19 

541.X 

23 

374.X  23 

XB.X  22 

244.X  20 

225. X  20 

184.X  20 

132. X  21 

1966 

1110. X 

27 

736.X 

26 

456. X 

27 

269.X  28 

166.X  28 

108.X 

28 

112. X  28 

102.X  27 

13. X  27 

1967 

3120.X 

IS 

2070.X 

11 

1420.X 

6 

867.  X     7 

537.  X 

9 

338.X 

13 

324.X    9 

274.X    8 

280.X     S 

1968 

44O0.X 

5 

2240.X 

9 

1760.X 

3 

976.X     4 

591.X 

5 

344.X 

11 

X2.X  12 

254. X  10 

222.X  10 

1969 

5950.X 

2 

2480.X 

6 

1140.X 

11 

712.X   12 

487.X 

12 

336.X 

14 

285.X  14 

232.X  16 

206.X  12 

1970 

3770.X 

12 

1690.X 

15 

90b.  00 

16 

535. X  16 

449.X 

15 

xs.x 

IS 

269. X  15 

22S.X  17 

171.X  17 
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APPENDIX  D-3  (CONTINUED) 


H10KST  KAN  DISCHARGE  AMD  RANKING  FOR  IK   FOLLOWING  NUMBER  OF  CONSECUTIVE  OATS  II  YEAR  EHOIMG  SEPTEMBER  30— Contlmiad 


1971 
1»72 

IJ73 
1974 
1975 

1660. X  20 
1600.X  22 
1970.X  19 
13B0.X  23 
4620.X     4 

910.X  21 
815.X  25 

1090. X  18 
8BS.X  22 

2570.X     5 

719.X  17 
618.X  22 
714.X  18 
687.X  19 
1270.X     9 

434.X  22 
483.X  20 
576.X  15 
502.  X  18 
745. X  10 

322.X  20 
344.X  19 
451. X  14 
321.  X  21 
548.X     7 

226.X  22 
241.X  21 
340.X  12 
247.X  19 
439.X    6 

169.X  25 
201.X  21 
265.X  lb 
256. X  17 
388.X     3 

00  24 

'  X  21 

-j*.X  14 

.32. X  15 

351.X     5 

117. X  24 
141.X  20 
249.X    8 
183.X  14 
279.X     6 

1976 
1977 
1971 

2160.X  18 
1280.X  26 
3660.X  13 

936.X  20 

879.X  23 

2260.X    a 

472.X  25 

471.X  26 

1300.X     7 

295. X  26 
281.X  27 
922.X     5 

273.X  25 
188.X  27 
SSO.X     6 

212.X  24 
163.X  26 
374.X  10 

173.X  24 
126.X  26 
331.X     8 

145.X  25 
101. X  28 
266.X     9 

108.X  25 

72.X  28 

253.X     7 

ANNUAL  VALUES 

ANNUAL  MEM   DISCHARGE   AW)  RANKING 
II  YtAR  ENDING  NAR.H  31 


MNUAi.   NEAN   DISCHARGE   AND  RANKING 
IN  YEAR  ENDING  SEPTEMBER  30 


1951 

206.X  27 

1952 

173.X  25 

1953 

69.X     8 

1954 

S2.X     2 

1955 

69.X     9 

1956 

102.X   14 

1957 

X     3 

1958 

143. X  21 

1959 

256. X  28 

1960 

71.X  10 

1961 

64.X     5 

1962 

146.X  22 

1963 

95. X   13 

1964 

68.X     7 

1965 

92.  ix  11 

1966 

66.0.     6 

1967 

131.X  20 

1968 

121.X  17 

1969 

181.X  26 

1970 

126. x  ia 

1971 

103.X  15 

1972 

54.X     4 

1973 

158.X  24 

1974 

129.X  19 

1975 

153.X  23 

1976 

94.X  12 

1977 

38.X     1 

1978 

117.X  16 

1950 

223.00     1 

1951 

194.00     3 

1952 

156.00     7 

1953 

76.00  21 

1954 

32.00  29 

1955 

73  .X  23 

1956 

111.00  13 

19S7 

103.00  IS 

1956 

206.30     2 

1959 

139.X   11 

1960 

62.X  26 

1961 

116.00  12 

1962 

102.00  17 

1963 

99.X  IB 

1964 

90.X  19 

1965 

74.X  22 

1966 

52. 00  27 

1967 

170.00     4 

1968 

156.00    8 

1969 

161.00    6 

1970 

103.00  16 

1971 

69.X  24 

1972 

84.00  20 

1973 

169.00     5 

1974 

109.X  14 

1975 

154.X    9 

1976 

67 .00  25 

1977 

43.X  28 

1978 

150.X  10 

NORMAL   MOKIHIT   CANS    (ALL   DATS) 


YEAH 

1950 
1951 
1*52 
1953 
1»S4 
1955 
1956 
1957 
1958 
195B 
1M0 
1M1 
1M2 
1963 
1964 
1*65 
1X6 
1967 
1MI 
1MB 
1970 
1971 
1972 
1973 
1974 
UTS 
1976 
19  77 
1171 


OCT 
81.70 
79.50 
14.X 
12.X 

8.77 
19.X 
48.X 

6.13 
H.X 
49.40 
25.10 

9.43 
19.X 
24.70 

9.67 
10.40 
30. » 
33.  X 
21.20 
22.10 
25.20 
21.70 
II.  X 
17.X 
21.70 
21.X 
24.40 
15.40 
43.20 


NOV 
32.70 

28S.X 
75.  X 
19.X 
11. X 
19.X 

294.X 
13.60 
59.50 
17.90 
40.X 
13.20 
28.X 
26.10 
12.80 
15.X 
19.70 

195.X 
26.90 

ne.x 

76.U 
24.40 
15.60 
■X 
56.X 
39.X 
20.10 
16.X 
47.10 


DEC 

107.X 

X3.X 

382.X 

52.40 

15.  SO 

49.X 

53.10 

26.50 

357. X 

69.X 

58.70 

11.60 

99.40 

18.X 

7.81 

17. 60 

20.50 

457.X 

283.X 

225.X 

17. X 

30.10 

78.X 

262.X 

116. X 

162.X 

62.20 

11.  X 

406.X 


3AM 
957.X 
347.X 
461.X 
108.X 
32.X 
94.20 
35.  X 

55.  X 
126.  X 
507.X 
107.X 

16.  X 

260.X 

34.X 

19.X 

51.X 

64.10 

I9.X 

146.X 

383.X 

89.X 

56.  X 
83.70 

134.X 
286.  X 
310.X 
170.X 
9.X 
90.X 


FEB 

567.X 

456.X 

273.X 

77.X 

24.70 

217.X 

373.X 

86.10 

61.40 

411.X 

183.X 

69.X 

212.X 

42.X 

16.20 

173.X 

157.X 

129.X 

106.X 

177.X 

163.X 

329.X 

59.X 

117.X 

165.X 

480.X 

192.X 

80.X 

49.X 


MARCH 
216.X 
290.X 
273.X 
167.X 

54.  X 
207.X 
155. X 

SS.X 

84.X 
199.X 

77.10 
383. X 
265.X 
636.X 
353.X 
183. X 

S9.60 
372.X 
108.X 

72.  m 

156.X 
Ul.X 

132.X 
405.  X 
155.X 
335.X 
141.X 
129.X 
494.X 


APRIL 
241.X 
262.X 
206.X 

77.70 
134.X 
115.X 
203.X 
3S8.X 
134.X 
159.X 

64.70 
434.X 

66.X 
228.X 
456.X 
X3.X 

97.X 
171.X 
137.X 
Ul.X 
449.X 

46.40 
333.X 
256.X 
260.X 
282.X 

46.10 
147. X 
220.  X 


MAV 

Ul.X 

101. X 

10 

273.X 

31.70 

45.  X 

91.X 

188.X 

254.X 

105.  X 

63.70 

201.  X 

103.X 

78.70 

91.X 

69.60 

93.10 

406.X 

535.  X 

169.X 

77.X 

116. X 

141.X 

98.40 

97.40 

118.X 

28.X 

43.10 

245.X 


JUNE 
110. X 
129.X 
56.X 
71.X 
29.X 
44.X 
52.X 

rs.x 

644.00 
48.  K 
60.X 

152.X 
41.X 
27.70 
63.X 
22.X 
33.X 
88.X 

125. X 

17S.X 
65.  X 
37.X 
82.  X 

158.X 
60.10 
64.10 
65.X 
18.X 
73.X 


JULY 
57.X 
62.10 
25.X 
27.X 
10. X 
38.  X 
32.X 
78.X 

350. X 
23.X 
24.X 
40.X 
82.X 
31.40 
32.70 
12.10 
16.X 
45.10 
98.X 

324.X 
32.X 
22.  X 
28.X 

156.X 
28.40 
23.X 
31.X 
12.X 
36.X 


AUG 

70.X 
20.X 
19.  X 
12.40 
25.  X 
9.35 
10. X 
22.  X 

323. X 
16.X 
15.70 
32.70 
27.X 
17.70 
13.10 
10.  X 
22.10 
21.X 

233.X 
I3.X 
30.X 
14.X 
16.X 
59.X 
29.10 
17.X 
17.70 
22.70 
51.  X 


HPT 

142.X 

18.X 

15.X 

9.24 

S.41 
27.X 

7.28 
28.X 
59.10 
14. S 

7.91 
23.  X 
22.X 

8.59 

•.93 
28.X 
24.X 
17.X 

34.  X 
33.10 
17.X 
17.X 
21.X 
20.X 

35.  X 
19.X 

10.40 

15.X 
31.10 
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normal  tt»nn.i  knu  (au  days) 

OCT  MOV  DEC  JAN  FIB 

TWKTY  FIFTH  PERCENTILE 
15.20  17.60  23.50  S3. 40  73.40  119.00 

FIFTIETH  PERCENTILE 
21  .SO  28.00  67.00  94.20  163.00  1(7.00 

SEVENTY  FIFTH  PERCENTILE 
32.40  76.10  244.00  273.00  245.00  313.00 

APRIL  MAV  JIME  JULY  MK  SEPT 

TWENTY  FIFTH  PERCENTILE 
125.00  77.90  42. SO  24.00  15.90  12.60 

FIFTIETH  PERCENTILE 
203.00  101.00  64.10  32.50  21. SO  19.19 

SEVENTY  FIFTH  PERCENTILE 
272.00  179.00  11S.00  60.00  31.70  28.40 
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APPENDIX  D-4.     STATISTICAL  STREAM  FLOW  DAT      FOR 

EAST  FORK  WHITEWATER  RIVER  AT  ABINGTON  (49) 

03275600     EAST  KM*  NHlTtWATER  RIVEN  AT  ASHBTOK.    II 

UXAriOH.--4.it  39»43'S7\  long  84«57'35\  in  »t  i  lui  see. 2.  T.12  ». .  R.2  W. .  aayne  County,  rtrorologic  Unit  050B0OO3.  ft  KMiirw 
side  0/  caster  pier  of  bridge  m  county  road  at  Aaington,  3  at  otowistreaa  fro*  Elkftorn  Creek.  (  at  southaett  of  R1eh»on4,  end  at 
■lie  26.7. 

WUMGE  AREA. -200  ai*. 

PERIOD  OF  RECORE .-- October  1965  to  Septeaser  1985. 

SAGE.-- Mattr-i'.Jo*  recorder.     Oatue  of  gage  is  791.00  ft  above  National  Geodetic  Verticil  Oatua  of  1929. 

AVERAGE  DISCHARU'.  -X  /Mrs,  231  ft1/}.  15.68  in/yr. 

EXTREMES  FOR  PER!0D  OF  RECORD.—  tkuiaua  discharge.   13.400  ft '/I  July  20.   1969.  gage  hemnt.  16.18  ft;  etnleua  daily.   14  ft  J/i 
Sapt.   11.   15     .963. 


DURATION  TABLE  OF   Oaily  HEAD  DISCHARGES  FOR  TEAR  EACH*  SEPTEMBER  30 


CLASS 

TEAR 

1966 

1967 

1968 

1969 

1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 
I960 

1981 
1982 
1983 
1984 
1985 


0  12  3  4  5  6  7 


9  10  U  12  13  14  IS  16  17  18  19  20  21  2 
NUMBER  OF  OATS  IN  CLASS 


10  29  34  47  39  37  28  32  15  29  8  19  9  5  7  4  3  3 

15  24  17  21  17  9  20  23  34  21  34  24  19  17  10  16  6 

4  6  8  14  22  35  48  21  24  2S  23  18  28  19  12  18  8 

9  25  27  15  14  2f  37  29  39  38  30  11  21  14  10 

3  55  44  38  24  27  1.  24  15  26  23  21  15  11  6  7 

20  27  35  40  49  29  35  23  24  12  14  11  8  7  5  7  4 

IS  41  SO  20  17  17  26  20  34  16  19  20  11  16  10  8  7 

19  24  15  10  13  15  45  22  31  23  24  23  21  17  16  1 

41  43  28  26  20  16  27  13  42  17  21  15  6  13  10 

9  9  23  23  40  20  12  18  9  21  10  34  20  23  18  16  13  13 

13  18  22  19  45  31  33  21  23  21  27  14  22  14  10  S  7  3  3 

6  11  75  69  39  29  13  11  13  20  11  13  5  16  10  6  2  8  2 

1  25  22  35  29  34  35  30  14  26  17  16  13  17  9  9 

5  S  16  19  11  19  37  IS  47  40  30  26  20  10  11  1 

2  7  7  9  13  25  15  33  27  S3  38  21  27  21  17  14 


19 


26  78  26  22  24  13  24  24  13  21  18 

13  47  36  29  20  20  IS  29  11  29  2\ 

V     I  22  10  42  28  10  9  10  25  31  53  17  27  it  1C 

I  4  6  14  18  30  21  33  25  20  34  16  32  .'  22 


14  12  7 

IS  14  13  13 

1C  il  7  4 

11  12  13 


18  9  14  23  16  14  23  32  37  22  36  21  23  16  15  12 


10 


23    24    25    26  27  28  29  30  31  32  33  34 


1 

1 

2 

3 

3 

4 

1 

1 

2 

2 

4 

2 

1 

1 

1          1 

3 

2 

1 

3 

1 

2        ; 

3 

1 

1 

l 

2 

1 

1 
3 

1 

1 

1 
1 

l 

3 

5 

2 

3 

2 

2 

9 

6 

1 

3 
1 

1 

1 

2 

3 

2 

l 
l 

1 

1 

1 

S 

2 

1 

1 

1 

1 

2 

6 

4 

6 

4 

2 

2 

3 

1 

2 

5 

4 

2 

1 

2 

1 

S 

2 

3 
2 

1 

1 

1 

1     1 

2 

4 

2 

1 

4 

3 

2 

1 

3 

1 

1 

CLASS 

VALUE       T0TAL      AttUN 

REACT 

CLASS 

VALUE 

TOTAL 

ACCU4 

PERCT 

CLASS 

VALUE 

TOTAL 

ACCl* 

PERCT 

0 

0.0 

0         730S 

100. 00 

12 

110.0 

616 

3703 

50.69 

24 

1100.0 

56 

215 

2.94 

14. i 

18         7305 

100 

13 

140.0 

328 

X87 

42.26 

25 

1300.0 

41 

159 

2.18 

17.0 

32         7287 

99.7! 

14 

160.0 

590' 

2759 

37.77 

26 

1600.0 

25 

1L8 

1.62 

20. 0 

138        7255 

99. J 

15 

200.0 

<17 

2169 

29.69 

27 

1900.0 

25 

S3 

1.27 

25.0 

220        7117 

97. ^ 

16 

240.0 

352 

1752 

23  98 

28 

2300.0 

22 

■ 

0.93 

30.0 

323        6897 

94.41 

17 

290.0 

287 

1400 

19.  U 

29 

2800. 0 

16 

46 

0.63 

36.0 

600        6574 

89.99 

18 

350. 0 

24* 

1113 

15.24 

X 

3400.0 

12 

X 

0.41 

44.0 

$17         5974 

81.78 

19 

420.0 

205 

865 

11.84 

31 

4100.0 

10 

18 

0.25 

S3.0 

471         5457 

74.70 

20 

510.0 

160 

660 

9.03 

32 

5000.0 

2 

1 

0.11 

64.0 

401         4986 

68.25 

21 

620.0 

121 

500 

6.84 

X 

6000.0 

S 

6 

0.08 

10 

77.0 

472        4585 

62.77 

22 

750.0 

92 

379 

5. 19 

34 

7300.0 

1 

1 

0.01 

u 

93.0 

410        41 13 

56.  X 

23 

900.0 

72 

287 

3.93 

VALUE  EXCEEDED  •• 

'  PERCENT  OF 

riHE 

P9S  • 

29.0 

•90  • 

36.0 

•75  • 

52.6 

•70  • 

61.0 

•50  • 

112.0 

P25  . 

233.0 

•10  • 

479.0 
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LOWEST  KAN   DISCHARGE   A»   RANKING   FOR   TW    FOLLOWING   NIXBf  R   OF    CONSECUTIVE    DAYS    III   TEAR  ENDING  MARCH  31 


YEAR 

1 

3 

7 

14 

30 

60 

90 

120 

U3 

1967 

21.00     S 

22.X 

5 

24.X 

S 

26.X     4 

33.X 

7 

37.X 

7 

41.X 

7 

48.X 

7 

68.X     7 

i*ea 

26.00     6 

27.X 

6 

28.X 

6 

30.X     6 

31.X 

S 

34.X 

3 

39.X 

6 

SO.X 

9 

81.X    9 

1969 

46.00   18 

46.X 

18 

48.X 

18 

S3.X  18 

SS.X 

18 

61.X 

17 

79.X 

18 

146.X 

18 

206.X  18 

1970 

36.00  16 

37.X 

16 

40.X 

17 

42.X  IS 

48.X 

IS 

SO.X 

14 

S7.X 

14 

99.X 

17 

108.X  16 

1971 

36.00  13 

3S.X 

13 

36.X 

13 

38.X  12 

39.X 

12 

48.X 

13 

Sl.X 

13 

St.X 

11 

63.X    6 

1972 

26.00     7 

27.X 

7 

28.X 

7 

30.X     7 

30.X 

4 

3S.X 

4 

37.X 

3 

17. X 

2 

47.X     2 

1973 

26.00    8 

27.X 

8 

29.X 

8 

31.X     8 

33.X 

6 

36.X 

S 

44.X 

8 

48.X 

8 

102.X  14 

1974 

38.X  17 

39.X 

17 

39.X 

14 

40.X  13 

44.X 

14 

4S.X 

12 

49.X 

11 

71.X 

14 

141.X  17 

1975 

36.00  14 

37.X 

14 

39.X 

IS 

47.X  17 

Sl.X 

16 

60.X 

16 

66.X 

16 

ts.x 

13 

98.X  12 

1976 

20.00     4 

21.X 

4 

22.00 

4 

27.X     S 

34.X 

8 

37.X 

8 

38.X 

4 

43.X 

S 

SO.X     3 

1977 

17.X     3 

18.X 

3 

18.X 

2 

20.X     2 

21.X 

2 

23.X 

1 

26.X 

1 

28.X 

1 

27.X     1 

1978 

16.X     2 

16.X 

2 

18.X 

3 

22.X    3 

2S.X 

3 

36.X 

6 

39.X 

s 

40.X 

4 

Sl.X     4 

1979 

36.X  IS 

37.X 

IS 

40.X 

16 

4S.X  16 

Sl.X 

17 

78.X 

18 

78.X 

17 

S6.X 

16 

108.X  15 

1980 

S2.X  19 

56.  X 

19 

73.X 

19 

84.X  19 

no. oo 

19 

139.X 

19 

213.X 

19 

32S.X 

19 

293.X  19 

1981 

30.X    9 

31.X 

9 

32.X 

9 

33.X     9 

3S.X 

10 

43.X 

11 

46.X 

9 

46.X 

6 

78.X     8 

1982 

31.X  11 

32.X 

11 

33.X 

10 

3S.X  11 

36.X 

11 

42.X 

10 

49.X 

10 

S2.X 

10 

90.X  11 

1983 

32.X  12 

32.X 

12 

33.X 

11 

33.X  10 

34.X 

9 

41.X 

9 

Sl.X 

12 

61.X 

12 

82.X  10 

1984 

14.X     1 

1S.X 

1 

1S.X 

1 

16.X     1 

18.X 

1 

23.X 

2 

28.X 

2 

39.X 

3 

61.X     S 

1985 

30.X  10 

31.X 

10 

3S.X 

12 

40.X  14 

43.X 

13 

S6.X 

IS 

60.X 

IS 

73.X 

IS 

102.X  13 

HIGHEST   HE  A*   DISCHARGE   AM)  RANKING   FOR    THT.   FOLLOWING  NLKBER  OF   CONSECUTIVE   DAYS    IN   YEAR   ENDING  SEPTEMBER   30 


YEAR 
1966 
1967 
1968 
1969 
1970 


1 

1820.  X  19 

4850.  X  7 

7250.X  2 

6610.X  4 

6200.X  S 


3 

1180. 00  19 

3310.X  S 

4260.X  2 

34O0.X  4 

2690.X  9 


749.X  20 
22O0.X  5 
3180.X  1 
1710.X  7 
1410.X  12 


IS 

4S5.X  20 
1270.X  6 
1910.X  1 
1300.X     5 

808.X  14 


30 
293.X  20 
776.X  8 
1160.X  1 
916.X  6 
749.X  10 


60 
195.X  20 
580.X  9 
674.X  4 
638.X  8 
519.X  12 


90 
195.  X  20 
S73.X  6 
594.  X  4 
541.  X  7 
463.X  13 


120 

180.X  20 
486.X  7 
497.X  4 
448.X  10 
402.X  13 


183 
1S0.X  20 
466.X  4 
415. X  8 
399.X  10 
311.X  13 


1971 
1972 
1973 
1974 
1975 


4190.X  11 

3020.X  13 

3500.X  12 

2880.X  15 

7870. X  1 


2100.X  12 
1480.X  17 
2160.X  10 
1820.X  16 
4810.X     1 


1630.X  9 
1190.X  15 
1490.X  11 
1400.X  13 
2400.X     2 


985.X  11 

951.X  12 

1170.X  7 

1030.X  10 

1380. X  4 


763.X  9 
681.X  12 
908.00  7 
641.X  14 
1010. X    3 


514. X  13 
474.X  15 
671.X     S 

483.X  14 
BC7.X      2 


384.X  15 
399.X  14 
521.  X  9 
493.X  10 
724.X     1 


348. X  14 
346.X  IS 
468.X  8 
445.X  11 
663.X     1 


267.X  16 
289. X  14 
474.X  3 
371.X  11 
S27.X     1 


1976 
1977 
1978 
1979 
1980 

1981 
1982 
1983 
1984 
1985 


4520.X  8 
2880.X  16 
6770.X  3 
4280. X  9 
2930.X  14 

1520.X  20 
5480.X  6 
2320.X  18 
2610.X  17 
4250.X  10 


2010.X  13 
1990.X  14 
4O50.X  3 
2710.X  8 
2120.X  11 

1030.X  20 
2960.X  6 
1970.X  15 
1420.X  18 
2930.X     7 


.1020.X  18 
1050.X  16 
2300.X  3 
2260.X  4 
1500. X  10 

753.X  19 
1740.X  6 
1200.X  14 
1040.X  17 
1670.X     8 


565.X  19 

608.X   17 

1620.X     2 

15O0.X     3 

898.X  13 

586.  X  18 

1050.X     8 

725.X  16 

794.X  IS 

1040.X     9 


550.X  16 
400.X  19 
997.X  4 
1070.X  2 
634.X  15 

S18.X  17 
977.X  5 
S16.X  18 
648.X  13 
747.X  11 


405.X  17 

338.X  19 

669.X  6 

819.X  1 

525.  X  11 

428.X  16 
760.X  3 
362.X  18 
574. X  10 
646.X     7 


353. X  16 

267.X  19 

S87.X  S 

611.X  3 

488.X  11 

346.X  17 

631.X  2 

281.X  18 

480.X  12 

527. X  8 


300.X  17 
212.X  19 
489.X  6 
491.X  5 
450.  X    9 

31S.X  16 
SS9.X  2 
258.X  18 
414.X  12 
502.  X     3 


221.X  18 

153. X  19 

458.  X  5 

523.  X  2 

402.X  9 

271.X  IS 
437.X  6 
251.X  17 
342.X  12 
417.X     7 


ANNUAL  VALUES 


L   MIAN   DISCHARGE    AND  RANKING 
IN   YEAR  ENDING  MARCH  31 


ANNUAL   MEAN  DISCHARGE   ANO  RANKING 
IN  YEAR  ENDING  SEPTEMBFJ)  30 


1967 

220.X     8 

1968 

225. X  10 

1969 

3S3.X  18 

1970 

232.X  11 

1971 

214.X     7 

1972 

120.X     2 

1973 

303.X  16 

1974 

2S5.X  12 

1975 

X7.X  17 

1976 

192.X     6 

1977 

78.X     1 

1978 

224.X     9 

1979 

272.X  13 

1980 

396.X  19 

1981 

183.X     4 

1982 

288.X  IS 

1983 

153.  X     3 

1984 

188. X     5 

198S 

285. X  14 

1966 

IX. 00  19 

1967 

291.00    7 

1968 

298.00    S 

1969 

306.00     4 

1970 

193. 00  13 

1971 

IX.  00  16 

1972 

172.00  14 

1973 

327.00    2 

1974 

226.00  11 

1975 

295.00    6 

1976 

140.00  IS 

1977 

92.00  20 

1978 

278.00    1 

1979 

388.00    1 

19X 

313.00    3 

1981 

161.00  IS 

1982 

252.00  10 

1983 

151.00  17 

1984 

216.00  12 

1985 

256.00    9 
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NORMAL  NDNTHU  *V     (ALL  0AY5) 

TEAR  OCT  NOV  OEC  JAN                FES  NWCH  APRIL  Mr  JUNE  JULY                AUG  SEPT 

1966  60. SO  47.70  57.60  126.00  273.00  120.00  1S6.00  175.00  62.80  45. X  43.70  51.10 

1967  64.X  311. X  676.X  148. X  229. X  664. X  294. X  724. X  183  X  109. X  42.10  31. X 

1968  46.X  82.X  546. X  243. X  188.  X  192. X  237. X  1049.0  262.  X  234. X  394. X  74. 90 

1969  56.  X  227.X  437. X  708.  X  374. X  166. X  319. X  323.  X  300. X  536.  X  154. X  63.10 

1970  48.20  159.X  132.X  219. X  256.  X  278. X  748. X  172. X  134. X  59.70  II. X  41. X 

1971  56.  X  58. X  93.X  125.  X  781. X  274. X  100. X  K5.X  83. X  61.70  33.70  39. X 

1972  20  38.10  183.X  181.  X  130. X  275. X  659.  X  275. X  1S2.X  54.90  36.20  43. X 

1973  60.20  558. X  499. X  2S0.X  221.  X  823. X  486. X  177. X  319. X  350.  X  134. X  46. X 

1974  46.X  117. X  X7.X  585. X  297. X  293.  X  484. X  252. X  213. X  10.70  (5.10  81. X 

1975  S3   X  99.10  310. X  574. X  XI. X  61       0  559. X  235. X  119. X  43. X  37. X  41. X 

1976  St.  X  47.X  180.X  389. X  370. X  I      JO  88.70  55.  X  13B.X  67. X  34.  X  21. X 

1977  31.90  32.70  26.  SO  21. X  163. X  2-      XI  324. X  99. X  37. X  35. X  54. X  33. X 

1978  88.  X  82.X  757. X  180.  X  85. X  t      JC  397. X  415. X  161. X  76. X  113. X  66. X 

1979  104.X  134.X  397.X  352.  X  460.  X  59:.  JO  478. X  X7.X  U2.X  773. X  773. X  242. X 
19  X  166.X  552.  X  388.X  237. X  XS.X  576. X  386. X  337. X  419. X  187. X  231. X  66. X 

1981  44.X  47.X  54.70  36.70  276. X  126. X  274. X  464. X  250. X  216. X  92. X  55.10 

1982  44.X  53.10  147. X  642. X  710. X  529. X  XO.X  214. X  193. X  63.70  110. X  51.  X 

1983  34.X  99.X  317.  X  164. X  179. X  113. X  271.  X  442. X  87. X  55. X  27. X  19. X 

1984  66.X  188.X  285.  X  98. X  217.  X  491. X  626.  X  X4.X  116.  X  86. X  66.X  57.  X 

1985  99.40  219.X  466. X  270. X  543.  X  593.  X  319. X  287. X  116. X  79. X  68. X  29. X 


XT  XV  DEC  JAN  FEB  HWC> 

TWENTY  FIFTH  PERCENTILE 
45.20  49.10  136.X  132.00  192.00  204. 00 

FIFTIETH  PERCENTILE 
56.20  99.30  298. 00  228. X  265.00  286. 00 

SEVENTY  FIFTH  PERCENTILE 
65.70  211.X  459.00  380.00  439.00  593.  X 

APRIL  NAY  JUNE  JULY  AUS  SEPT 

TWENTY  FIFTH  PERCENTILE 
272.X  185.X  116.X  56.80  38.40  35. X 

FIFTIETH  PERCENTILE 
322.X  270.X  145.X  77.X  67.10  48.60 

SEVENTY  FIFTH  PERCENTILE 
486.X  396.X  7«1.X  209.  X  129.00  95. 40 
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APPENDIX  E 

CORRELATIONS  BETWEEN  SOIL  PROPERTIES  AND 
INDE'    PARAMETERS  (50) 


-177- 
Effective  Preconsolidation  Stress  in  Cohesive  Soils 

Correlation  with  Index  Parameters 

(I)  Stas  and  Kulhawy1: 

^£      10(M1-1.62U) 
Pa" 

where  a^  =  largest  preconsolidation  stress 

Pa  =  atmospheric  stress  in  the  desired  stress  units 

LI  =  liquidity  index 

(II)  NAVFAC^: 


a> 


3 


0.05    0.1  0.5     I  5      10 

Preconsolidation  Stress,  oL/pQ 


50 


where         St  =  sensitivity 


*Stas,  C.  V.,  and  Kulhawy,  F.  H.  "Critical  Evaluation  of  Design  Methods  for  Foundations  Under 
Axial  Uplift  and  Compression  Loading,"  Report  EL-3771,  Electric  Power  Research  Institute,  Palo 
Alto,  1984, 198p. 

2NAVFAC,  Soil  Mechanics  (DM7.1)  Naval  Facilities  Engineering  Command, 
Alexandria,  1982,  355p. 


•178- 


Undrained  Shear  Strength  of  Cohesive  Soils 

Correlation  with  Index  Parameters  for  Undisturbed  Clays 
(I)Skempton1: 


0.6 


o 


'b* 

p       0.4 

> 

=     0.2 


■       i       i       r 


t 1 1 1 1 r 


5"-VST)  =0.11  +  0.0037  PI 


>-•     •  • 


j i i i i i I i I l 


where 


0  20  40  60  80  100         120 

Plasticity  Index,  PI  (%) 

Su  =  undrained  shear  strength 
VST  =  vane  shear  test 


a^  =  effective  vertical  stress 


Note: 

(1)  for  NC  clay  only 

(2)  The  value  of  Su  determined  from  the  VST  should  not  be  used 
directly  in  analysis,  because  it  needs  to  be  corrected  for  the  strain 
rate  during  testing  and  the  soil  anisotropy. 

(II)  Jamiolkowski  et  al2: 

for  low  OCR  clays  with  low  to  moderate  PI 
I^-0.23±0.04PI 

Or 


where 


Op  =  preconsolidation  stress 

Su  corresponds  to  direct  simple  shear  conditions 


^kempton,  A.  W.  "Discussion  of  Planning  and  Design  of  New  Hong  Kong  Airport,"  Proceedings, 
Institution  of  Civil  Engineers,  Vol.  7,  June  1957,  pp.  305-307. 

^Jamiolkowski,  M.,  Ladd,  C.  C,  Germaine,  J.  T.,  and  Lancellotta,  R.  "New  Developments  in  Field 
and  Laboratory  Testing  of  Soils,"  Proceedings,  11th  International  Conference  on  Soil  Mechanics 
and  Foundation  Engineering,  Vol.  1,  San  Francisco,  1985,  pp.  57-153. 
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Undrained  Shear  Strength  of  Cohesive  Soils 

Correlation  with  Index  Parameters  for  Undisturbed  Clays 
(I)Skempton1: 


0.6 
o 
■b* 

CO 

> 

*~=    0.2|- 


1 1 r 


-i 1 1 1 1 r 


Su.VST)  =0.11+0.0037  PI 


'''''' I I I L 


20  40  60  80  100 

Plasticity  Index,  PI  (%) 


120 


where 


Su  =  undrained  shear  strength 
VST  =  vane  shear  test 


aw  =  effective  vertical  stress 


Note: 


(1) 
(2) 


for  NC  clay  only 


The  value  of  Su  determined  from  the  VST  should  not  be  used 


directly  in  analysis,  because  it  needs  to  be  corrected  for  the  strain 
rate  during  testing  and  the  soil  anisotropy. 
(II)  Jamiolkowski  et  al2: 

for  low  OCR  clays  with  low  to  moderate  PI 
S&-  0.23  ±0.04 


'P 
where 


Op  =  preconsolidation  stress 

Su  corresponds  to  direct  simple  shear  conditions 


1Skemptonf  A.  W.  "Discussion  of  Planning  and  Design  of  New  Hong  Kong  Airport,"  Proceedings, 
Institution  of  Civil  Engineers,  Vol.  7,  June  1957,  pp.  305-307. 

^Jamiolkowski,  M.,  Ladd,  C.  C,  Germaine,  J.  T.,  and  Lancellotta,  R.  "New  Developments  in  Field 
and  Laboratory  Testing  of  Soils,"  Proceedings,  ]  1  th  International  Conference  on  Soil  Mechanics 
and  Foundation  Engineering,  Vol.  1,  San  Francisco,  1985,  pp.  57-153. 


(HI)  Bjemim  and  Simons3: 
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(IV)  Mesri4: 
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Liquidity  Index,  LI 


where        CIUC  =  consolidated  isotropic  undrained  triaxial  compression 


0.22 


Su  corresponds  to  direct  simple  shear  conditions 


^Bjerrum,  L,  and  Simons,  N.  E.  "Comparison  of  Shear  Strength  Characteristics  of  Normally 
Consolidated  Clays,"  ASCE  Research  Conference  on  Shear  Strength  of  Cohesive  Soils,  Boulder, 
1960,  pp.  711-726. 

4Mesri,  G. "  A  Re-evaluation  of  Su  (mob)  -  0.22op    using  Laboratory  Shear  Tests,"  Canadian 
Geotechnical  Journal,  Vol.  26,  No.  1,  Feb.  1989,  pp.  162-164. 
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Undrained  Shear  Strength  of  Cohesive  Soils 
Correlation  with  Index  Parameters  for  Remolded        vs 
©Mitchell1: 
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Remolded  Undrained  Shear  Strength,  sur/pa 


where  S^  =  remolded  undrained  shear  strength 

Pa  =  atmospheric  pressure  or  stress 


1  Mitchell,  J.  K.  Fundamentals  of  Soil  Behavior,  John  Wiley  and  Sons,  New  York,  1976,  p228. 
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